= 


— 


al Society of 


x 

VoLumeE VIII. 

1893. 
= 
———— 
WASHINGTON : 
PRINTED FOR THE SOCIETY. : 

1893-95. ; 


COMMITTEE ON PUBLICATIONS. 


F. H. KNowrton, Chairman. 
The Ha DEAN, L. O. HowARD. 


Eiey COviIELE. T. S. PALMER. 


TERRY BRros., Printers. 


(ii) 


CONTENTS. 


Officers and Committees for 1893 j 

Joint Commission for 1893 ; : : i 

Proceedings A Z F 
Addresses and eatcunionions: 

A Jumping Mouse (Zapus insignis Miller) new to the United 
States. By Gerrit S. Miller, Apee F 

Paleontology of the Cretaceous For igaete of Pern: —The ine 
vertebrate Paleontology of the Trinity Division. By Robert 
T. Hill, : ; 

Further notes on Yucca Teaco aa ee epoliinailon. By 
C. Y. Riley, : 

Description of a new White- pecsista Mews fom the Daeters 
United States. By Gerrit 5. Miller, Jr., 

Development of the Brachial Supports in Doone aad Tn aee 
pira. By Charles E. Beecher and Charles Schuchert. Andon 
the Development of the Shell ot Zygospira recurvirestra. By 
Charles Schuchert, 

Re-discovery of the Mexican Baas Rat, iiyeionre Phil- 
lipsi Gray. By C. Hart Merriam, M. D. With field notes by 
E. W. Nelson, 

The Paleontology of the Ceaanene For Plone of Texas: —The 
Invertebrate Fossils of the oa Limestone Beds. By 
Robert T. Hili, 

Two new Woo1- als from the pian region of fies izona Bice 
toma pinctorum and N. Arizonz), with remarks on the 
eo of Genus Teonoma of Gray. By C. Hart Merriam, 

Notes on. Deane Potgronte! By Gerrit S. Miller, Jr., 

Description of a new Species of Lagomys from Alaska. By E. 
W. Nelson, ; 3 i A 

Juncus marginatus and i Varieties, ‘By Frederick Vernon 
Coville, ; 

Description of eight new "Gy hee eariceale of the ponent Spar: 
mophilus and Tamias from California, Texas and Mexico. 
By C. Hart Merriam, M. D., 

Description of a new Gnocies of eeicoln of ie Myncmien 
group from Alaska. By E. W. Nelson, 

Preliminary Descriptions of four new Mammals fiom Seetliern 
Mexico, collected by E.W. Nelson. By C.Hart Merriam, M.D., 
The Yellow Bear of Louisiana, Ursus luteolus Griffith. By C. 
Hart Merriam, M. D., F : : : ‘ ; 

Index, é c 


fal 


83 


97 


109 
113 


117 


121 


129 


139 


143 


147 
153 


LIST OF THE OFFICERS AND COUNCIL 


OF THE 


BIOLOGICAL SOCIETY OF WASHINGTON. 


ELECTED DECEMBER 31, 1892. 


OFFICERS. 
PRESIDENT. 
C. V. RILEY. 
VICE- PRESIDENTS. 
FRANK BAKER, RICHARD RATHBUN, 
B. E. FERNOW, Cc. D. WALCOTT. 


RECORDING SECRETARY. 
F. V. COVILLE. 


CORRESPONDING SECRETARY. 


F. A, LUCAS. 
TREASURER. 
FRANK H. KNOWLTON. 

COUNCIL. 
TARLETON H. BEAN, C. HART MERRIAM,* 
WILLIAM H. DALL,* T. 8S. PALMER, 
THEODORE GILL,* THEOBALD SMITH, 
G. BROWN GOODE,* FREDERICK W. TRUE, 
L. O. HOWARD, LESTER F. WARD.* 


STANDING COMMITTEES—1893. 


Committee on Communications. 
B. E. FERNOW, Chairman, 
CHARLES SCHUCHERT, ERWIN F. SMITH. 
Committee on Publications. 
THEODORE GILL, Chairman. 

L. 0. HOWARD, T. W. STANTON, 
FRANK H. KNOWLTON, GEO. B. SUDWORTH. 
Committee on Trees and Shrubs. 

LESTER F. WARD, Chairman, 


F. V. COVILLE, THEODORE HOLM, 
FRANK H. KNOWLTON. 


Delegates to the Joint Commission of Scientific Societies of Washington. 
RICHARD RATHBUN, C. V. RILEY, 
LESTER F. WARD. 


*H)x-Presidents of the Society. 


PROCEEDINGS. 


Two Hunprep anp Fourtu ME&eEtIN«, 
January 14, 1893, 


Vice-President Dr. Baker in the chair, and thirty-one mem- 
bers present. 

Mr. Walter H. Evans was elected an active member. 

Dr. Erwin F. Smith presented a paper entitled ADDITIONAL 
Notes on Preacu Roserre.* 

Mr. D. G. Fairchild presented some Norges oN APPLE AND 
Prar Fusictapu. The paper was discussed by Messrs. Erwin 
F, Smith and Waite. 

Prof. L. F. Ward spoke upon Tur New Borany.t+ Prof. 
Ward’s communication was discussed by Dr. Baker. 

Drs. Theobald Smith and V. A. Moore followed with a com- 
munication upon THe GrowrTH OF BACTERIA THROUGH THE 
PAsTEUR-CHAMBERLAND FILTer.+ 


Two Hunprep anp Firrn MEETING, 
January 28, 1893. 


Mr. L. O. Howard in the chair, and thirty-one persons 


present. 
Messrs. D. D. Luke and H. H. Doubleday were elected 


active members. 

Prof. Robert T. Hill presented some Notes ON THE PALE- 
ONTOLOGY OF THE COMANCHE SeErtes.§ The paper was dis- 
cussed by Messrs. Stanton and Ward. 


*Journal of Mycology, vii, pp. 226-232, 1893. 

+Science, N. Y., xxi, pp. 43-44, Jan. 27. 

{Zur Priifung der Pasteur-Chamberland Filter, <Centralblatt f. 
Bakteriologie und Parasitenkunde, xii, pp. 628-629, 1892. 

gPaleontology of the Cretaceous Formations of Texas.—The Inverte- 
brate Paleontology of the Trinity Divisions. <Proc. Biol. Soc. Wash., Vol. 


viii, pp. 9-40, pls. i-viii, 1893. 


. 


vi Proceedings. 


Prof, L. F, Ward spoke upon THe Fiora or THE TRINITY 
DIVISION ON THE CoMANCHE SrERrIES IN Texas, exhibiting 
specimens and a manuscript and drawings prepared by Prof. 
W. M. Fontaine.* Prof. Ward’s communication was dis- 
cussed by Messrs. Stanton and Hill. 

Mr. C. H. Townsend read a paper entitled Sza-OTTER 
FisHine In ALASKA IN RELATION TO THE NATIVES, which was 
discussed by Messrs. Sheldon Jackson, Dall, Evermann, and 
Merriam. 


Two HunpRED AND SrxTH MEETING, 
February 11, 1893. 


The President in the chair, and thirty-four persons present. 

Mr. M. B. Waite presented a communication on THE DE- 
STRUCTION OF LICHENS ON PEAR TREES.+ 

Mr. Charles Hallock read a paper on THE GEOGRAPHICAL 
DIsTRIBUTION OF THE Musk-Ox. 

Mr. C. H. Townsend spoke upon THE PROPAGATION OF THE 
ATLANTIC Coast OysTER ON THE Pactric Coast. The paper 
was discussed by Mr. Dall and Mr. Van Deman. 

Mr. G. S. Miller exhibited a specimen of A New Jumprne 
MousE (Zapus insignis). 

Dr. C. Hart Merriam spoke upon Tur Four-rorp Kan- 
GAROO Rats, 


Two Hunprep anp SEVENTH MEETING, 
February 25, 1898. 


The President in the chair, and forty-seven persons present. 


*W. M. Fontaine—Notes on some Fossil Plants from the Trinity Division 
of the Comanche Series. <Proc. U. 8. Nat. Mus., Vol. xvi, pp. 261-285, 
pls. xxxvi-xliii, 1893. 

+Experiments with Fungicides in the removal of Lichens from Pear 
Trees. <Journal of Mycology, Vol. vii, No. 3, pp. 264-268, pls. xxx-xxxi, 
1893. 

tA Jumping Mouse (Zapus insignis Miller) new to the United States. 
<Proc. Biol. Soc. Wash., Vol. viii, pp. 1-8. (Extras issued April 22, 1893.) 
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Dr. Nordqvist of Finland was present as a guest of the 
Society. 

The Rey. Sheldon Jackson spoke on THE INTRODUCTION 
oF Rermnpeer ry Ataska.* The subject was further dis- 
cussed by Messrs. Gill, Stejneger, Merriam, Dall, Ever- 
mann, Townsend and Nordfeldt. 

Mr. M. B. Waite treated of Tue VARIATION OF THE FRUIT 
OF THE PEAR DUE TO DIFFERENCE OF POLLEN.t 

Mr. E. M. Hasbrouck read a paper On THE DEVELOPMENT 
OF THE APPENDAGES OF THE CEDAR WAx wWING.t 

Mr. F. A. Lucas read an article on THz Foop or Hum- 
MING Brrps.§ 


Two Hunprep snp ErcHTH MEETING, 
March 11, 1893. 


The President in the chair, and forty-eight members 
present. 

Messrs. Outram Bangs of Boston, Mass., Herbert Brown 
of Tucson, Arizona, and Miss Florence A. Merriam of Lo- 
cust Grove, N. J., were elected corresponding members. 

Dr. Frank Baker read a paper entitled Recent Discov- 
ERIES IN THE Nervous SystEm.| The subject was further 
discussed by Dr. Wm. A. Hammond and Prof, Ward. 

Mr. Vernon Bailey spoke upon Tue Burrows or FIve- 
ToED Kanearoo Rats, which called forth remarks from 
Messrs. Baker, Bailey, Merriam and Coville. 


*Report on Introduction of Domestic Reindeer into Alaska, with Maps 
and Illustrations. <Misc. Doc. No. 22, 52nd Congress, 2nd Session, 39 
pp., Washington, D. C., 1893. 

+Effects of Different Kinds of Pollen on the Character of the Fruit 
(Chap. v of the Pollination of Pear Flowers). <Bull. No. 5, Div. Veg. 
Path., U. S. Dept. Agric., pp. 55-74, Pls. i-xii, 1894. 

tA presumably new fact relative to the Cedar Wax wing (Ampelis 
cedrorum), with remarks upon the importance of a thorough knowledge of 
first plumages. <Science, N. Y., xxi, pp. 144, 145, March 17, 1893. 

The Auk, Vol. x, pp. 811-315, Oct. 1893. 

(The New York Medical Journal, lvii, pp. 657-663, 685-692, figs. 1-28, 
June 17 and 24, 1898. 


viii Proceedings. 


Mr. E. M. Hasbrouck gave a communication on THE BREED- 
ING OF THE Bap EaGLe NEAR Mount VeRNON, with an ex- 
hibition of eggs. Comments were made by Messrs. John Bur- 
roughs and Ward. 


Two Hunprep aNpD NintH MEETING, 
March 25, 1893. 


The President in the chair, and thirty-five members present. 

Dr. William C. Rives of New York was elected a corre- 
sponding member. 

The President announced the death of Dr. George Vasey, 
Botanist of the Department of Agriculture, and of Dr. Henry 
Clay Nelson, United States Army, both members of the 
Society. On motion by Mr. Walcott, it was voted to appoint 
some member to present a biographical sketch of Dr. Vasey: 
The President appointed Mr. Coville. 

L. M. McCormick presented a paper on A Hyprip BETWEEN 
PYRANGA RUBRA AND PYRANGA ERYTHROMELAS.* The paper 
was discussed by Messrs. Howard and McCormick, 

Prof, E. W. Doran read an article on the DrEvELOPMENT 
OF THE INTESTINES OF TADPoLES. Remarks were made upon 
the subject by Messrs. Dall, Riley, and Reyburn. 

Dr. Theobald Smith addressed the Society on THE Bac- 
TERIOLOGY OF Potomac WATER AND ITS BEARING UPON SAN- 
ITARY PRospLEMs, This paper gave rise to a long discussion, 
in which Messrs. Lucas, Dall, Reyburn, Howard, Waite, 
Riley, and Smith participated. 


Two Hunprep anp Trento MEETING, 
April 8, 1893. 
Dr. C. Hart Merriam in the chair, and twenty-five persons 


present. 


*The Auk, Vol. x, pp. 302-303, July, 1893. 
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Mr. F. V. Coville spoke upon the CHARACTERISTICS AND 
ADAPTaTIONS OF A Desert Frora.* Remarks followed upon 
the same subject by Messrs. Smith and Evans. 

Mr. C. W. Stiles discussed Tor Cause or Mrasty Ducx,t+ 
exhibiting microscopic specimens of the disease and the para- 
site causing it. The subject was further discussed by Messrs. 
Merriam, Th. Smith, and Gurley. 

Dr, R. R. Gurley read a paper on Naturat SELECTION AS 
EXEMPLIFIED BY THE CACKLING OF Hens, which was dis- 
cussed by Messrs. Lucas and Van Deman. 

Prof. J. W. Chickering spoke upon Tur BoranicaL Lanp- 
scapr.t His paper was discussed by Messrs. Merriam and 
Lucas. | 


Two HunpreD AND ELEVENTH MEETING, 
April 22, 1893. 

The President in the chair, and thirty persons present. 

Mr. O. F. Cook presented Norges on THE Natursu His- 
ToRY OF LipertA. Mr. Cook’s communication was discussed 
by Dr. Gill. 

Mr. J. N. Rose treated of Two Trers or Economic In- 
PORTANCE FROM MExIco.§ 

Dr. V. A. Moore made OxpsERVATIONS ON THE DISTRIBU- 
TION AND SPECIFIC CHARACTER OF THE STREPTOCOCCI GROUP 
oF Bactrerts.| The subject was discussed by Dr. Th. Smith. 


*A chapter of botany of the Death Valley Expedition. <Contributions 
from the U. S. National Herdarium, Vol. ix, pp, 33-55, 1893. 

+Notes on Parasites—18: On the Presence of Sarcosporidia in Birds. 
<Bull. Bur. An. Indust., No 3, U. S. Dept. Agric., pp. 79-88, pls. ii-ili. 

tScience, N. Y., xxiii, pp. 118-119, March 2, 1894. 

ZA new Tubebuia from Mexico and Central America: Tabebuia Donnell- 
Smithii. <Bot. Gaz., Vol. xvii, pp. 418-419. A new Bumelia from Mexico 
(B. Palmeri). <Garden and Forest, vii, p. 195, 1894. 

Observations on the Morphology, Biology, and Pathogenic Properties 


~ of twenty-eight Streptococci found in the investigations of Animal Diseases. 


<Bull. Bur. An. Industry, No. 3 (U.S. Dept. Agric.), pp. 9-30, 1893. 


° 4 Proceedings. 


Dr. Erwin F, Smith considered Peach YELLOWS AND PLANT 
NuTRITION.* 


Two Hunprep AND TWELFTH MEETING, 
May 6, 1893. 


The President in the chair, and nine persons present. 

L. H. Dewey presented a paper entitled Grocrapuic Dis- 
TRIBUTION OF GRASSES IN THE Unirep Srares. Mr. 
Dewey’s article was discussed by Messrs. Coville and 
Palmer. 

Dr. Erwin F. Smith spoke On THE Symprosis oF Srock 
AND Grarr. Further remarks upon the same subject were 
made by Messrs. Coville, Riley, and the original speaker. 

Dr. Theobald Smith described A New Sporozoon IN THE 
INTESTINAL VILLI OF THE Ox.+ 

The Communication was discussed by Messrs. E. F. 
Smith, Riley, and Theobald Smith. 


Two Hunprep AND THIRTEENTH MEETING, 
May 20, 1893. 


The President in the chair, and twenty-eight persons 
present, 

Mr. Charles Schuchort was elected an active member. 

The following communications were presented, 

Dr. V. A. Moore read on Tur DistTRIBUTION OF PATHOGENIC 
BACTERIA IN THE Uprer Arr PassaGes ofr DomMEsTICATED 
ANIMALS.} 


*Experiments with Fertilizers for the Prevention and Cure of Peach 
Yellows, 1889-92. <Bull. Div. Veg. Path., No. 4, U. S. Dept. Agric., 197, 
p. 33; pl; 1893. 

+Preliminary Notes on a Sporozoon in the Intestinal Villi of Cattle. <Bull. 
Bur. An. Indust., No. 3 (U.S. Dept. Agric.) pp. 73-78, pl. i, 1893. 

{Pathogenic and Toxicogenic Bacteria in the Upper Air Passages of 
Domesticated Animals. <Bul. Bur. An. Ind., No. 3, (U. S. Dept. 
Agric.) pp. 31-48, 1893. 
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Proceedings. xi 


Prof. C. V. Riley gave some Furruer Notes on Yuoca 
Potuination.* Prof. Riley’s communication was discussed 
by Messrs. Howard and Riley. 

Prof. Barton W. Evermann spoke of Tur IcuruHyoLocic 
Features OF THE Buack Hir1s.+ 

Mr. Wm. H. Dall discussed New Forms or Fossins FROM 
THE Oxip MrioceNrE OF THE GULF STATES. 

Dr. C. Hart Merriam treated of BrioLocy In our CoLLEGEs.{ 
The paper was discussed by Messrs. Ward, Burgess, and 
Riley. 


Two Hunprep 4ND FouRTEENTH MEETING, 
October 21, 1893. 


The President in the chair, and thirty persons present. 

Mr. Charles Torrey Simpson was elected an active mem- 
ber. 

Prof, Lester F. Ward presented a communication entitled 
Wetsmann’s Concessions. Prof. Ward’s communication 
was discussed by Messrs, Riley, Dall, Schaeffer, Gill, Coville, 


and Ward. 
Dr. C. Hart Merriam and Vernon Bailey presented some 
Nores on A BroLtocGicaAL RECONNOISANCE OF WYOMING. 


Two HunpRED AND FirTEENTH MEETING, 
November 4, 1893. 


The President in the chair, and twenty-three members 


present. 
Mr. W. T. Swingle considered Some Propiems oF PLANT 


(FEOGRAPHY IN FLORIDA. 


*Further Notes on Yucca Insects and Yucca Pollination. <Insect 
Life, Vol. v, pp. 300-310, (pl. ii and fig. 38, a-g). Also <Proe. Biol. Soc. 
Wash., Vol. viii, pp. 41-54, pl. ix. 

+Proc. Indiana Acad. Se. for 1892, pp. 73-78 (Abstract). 

+Biology in our Colleges: A Plea for a Broader and more liberal 


Biology. <Science, N. Y., xxi, pp. 352-855, June 30, 1893. 


xii Proceedings. 


Dr. C. Hart Merriam spoke on Toe Fauna AND FLORA OF 
Eastern Wyominc. Messrs. Rose, Coville, Evermann, and 
Merriam made informal remarks upon the same subject. 

Dr. C. W. Stiles treated of ArtiriciAL SPECIES OF 
Crstopes.* This paper was discussed by Messrs. Dall, 
Merriam, Gill, Fernow and Riley. 


Two HunpreD AND SIXTEENTH MEETING, 
November 18, 1893, 


The President in the chair, and thirty-seven persons 
present. 

Mr. Wm. H. Ashmead and Mr. F. C. Pratt were elected 
active members. 

Dr. C. Hart Merriam presented a communication entitled 
REMARKS ON THE GENUS Gromys.t+ Dr. Merriam’s paper 
was discussed by Messrs. Gill, Ward, Riley, and Merriam. 

Mr. Frederick V. Coville spoke upon JUNCUS MARGINATUS 
AND ITS VARITIES.{ 

The question WHAT ARE THE SPECIAL NEEDS OF THE 
BrotocicaL Society or WaAsHiInerton? was discussed by 
Messrs. Fernow, Stiles, Gill, and Merriam. 


Two Hunprep AND SEVENTEENTH MEETING, 
December 2, 1893. 


Dr. Gill in the chair, and twenty-four persons present, 
Mr. J. B. Thompson of Washington was elected an active 
member. 


Mr. F. H. Blodgett read Norrs oN THE DEVELOPMENT OF 


*A Revision of the Adult Cestodes of Cattle, Sheep and allied Animals. 


<Bur, An. Ind. (U. S. Dept. Agric.) Bul. No. 4, pp. 97-101. 


tMonographic Revision of the Pocket Gopher’s Family, Geomyide. 
(North America Fauna, No. 8) 1895. 


tProe. Biol. Soc. Wash., pp. 121-128 
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THE Bois or THE AppER’s Toncur. The subject was dis- 
cussed by Messrs. Ward, Burgess, and Seaman. 

Mr. E. W. Nelson commented on A New Species oF 
Lacomys From ALASKA.* 

Dr. Erwin F. Smith spoke of A Bacrrrtan DiskAsE oF 
CUCUMBERS, ETC., WORKING THROUGH THE FrBROVASCULAR 
BUNDLES AND PROBABLY TRANSMITTED BY InseEcts.t The 
paper was discussed by Messrs. Seaman and Galloway. 


Two HunDRED AND EIGHTEENTH MEETING, 
December 16, 1893. 


Mr. Rathbun in the chair, and thirty persons present. 
The evening was given up to short miscellaneous com- 
munications, 


Two HuNDRED AND NINETEENTH MEETING, 
December 30, 1893. 


The President in the chair, and twenty-two members 
present, 

Surg. Gen. Geo. M. Sternberg and Mr. Filibert Roth 
were elected active members. — 

The annual reports of the Secretary and Treasurer were 
read and accepted and officers for the year 1894 were 
elected as follows: 

| President, C. V. Riley; Vice-Presidents, Frank Baker, 
B. E. Fernow, Richard Rathbun, C. D. Walcott; Recording 
_ Secretary, C. W. Stiles; Corresponding Secretary, F. A. 
Lucas; Zreaswrer, F, H. Knowlton; Councilors, T. H. Bean, 
L. O. Howard, T. S. Palmer, Theobald Smith, F. W. True. 


*Description of a New Species of Lagomys from Alaska. <Proc. Biol. 
Soc. Wash., viii, pp. 117-120. 

+A Bacterial Disease of Cucumbers, Cantaloupes and Squashes (Ab- 
stract). <Proc. Am. Ass. Ady. Se. for 1893, p. 259, 1894. 
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A JUMPING MOUSE (ZAPUS INSIGNIS MILLER), 
NEW TO THE UNITED STATES. 


BY GERRIT S. MILLER, Jr. 


Zapus signs, hitherto known only from New Brunswick and 
Nova Scotia,* is locally common in the eastern United States, 
and will probably be found to be very generally distributed in 
the eastern part of the Canadian fauna. The specimens that 
have thus far come to my notice number forty-two. Of these, 
the type and two others were collected by E. A. Bangs on the 
Restigouche river, New Brunswick, in September, 1880; one 
was taken in Northumberland county, N. B., in June, 1892, by 
Gerrit S. Miller, and two (Nos. 4061 and 5785, collection of Dr. 
C. Hart Merriam) were collected at Godbout, P. Q., Canada, by 
Napoleon A. Comeau. The remainder were taken in the United 
States, as follows: Eleven by Mr. Frank Bolles at Chocorua, N. 
H., in September, 1892; two by Mr. C. F. Batchelder at Keene, 
Essex county, N. Y., in August, 1890; four at Elizabethtown, 
Essex county, N. Y., and nineteen at Peterboro, Madison county, 
N. Y., by the writer during the spring and summer of 1892. 

With the possible exception of Mr. Comeau’s specimens, of 
whose history I am ignorant, these were all taken in the woods, 
and generally close to water. The banks of running streams are 


*See American Naturalist, xxv, August, 1891, 472. 
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especially attractive to these animals; many that I have caught 
actually sprang into the water in their death struggles. In such 
places they may be taken without difficulty in traps baited with 
rolled oatmeal, after these have been left in one place long enough » 
to thin out the white-footed mice and short-tailed shrews. In 
my experience Zapus insignis is wholly a dweller in deep woods, 
never venturing out into grass fields and damp pastures, such as 
Z. hudsonius delights in, and avoiding thinly wooded places in 
general. Zapus hudsonius, on the other hand, seldom penetrates 
far into the woods, and the two species are not often found to- 
gether, though I have seyeral times taken both in the same traps 
on successive days, near the edge of some meadow or clearing. 
Dawson states that both kinds of jumping mice are found in 
grain fields near Halifax and Pictou, N.S. He adds, however, 
that the smaller species (i. ¢., Z hudsonius) is in such places 
much the more common and easily observed. 

The original description of this species, based on three speci- 
mens somewhat faded by grease and age, was necessarily in- 
complete, and in some respects misleading. Hence it seems 
advisable to redescribe the animal, that there may be no future 
difficulty in recognizing it. 


Zapus insignis Miller. 
Meriones labradorius Dawson. Edinburgh New Phil. Journ., iii, 1856, 2. 
Zapus insignis Miller. American Naturalist, xxv, August, 1891, 472. 


Sp. Ch. Larger than Zapus hudsonius Zimmerman, with longer 
ears and paler, more fulvous coloration; tail when uninjured 


always tipped with white; teeth, i. fe ly pm. Bs = peas 
ne 1—1 3—3 
—- ain 


Adult male (No. }$3§, collection of G. S. Miller, Jr., Peterboro, 
N. Y., August 22, 1892); length, 250; tail verte 154; hind 
foot, 31.6; ear from notch, 18.6. Tip of tail for 23 mm., dorsum 
of manus and pes, and entire ventral surface pure rie to base 
of hairs; sides buft-yellow, tinged with clay color, except on 
cheeks, fore neck, and a narrow line bordering ae of belly, 
where oye yellow is noticeably purer; the fur plumbeous gray 
at base and a trifle sprinkled with blackish bristly hairs. These 
blackish hairs predominate on the back, where they form a 
sharply defined dorsal stripe slightly mixed with the color of 
the sides, broadest just back of the shoulders, tapering gradually 
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to base of tail, and becoming indistinct on the head after passing 
between the ears. Ears externally concolor with back, inter- 
nally buff-yellow; muzzle grayish brown; whiskers mixed 
brownish and whitish, the longest hairs reaching beyond 
shoulders; tail thinly haired, so that the annulation shows dis- 
tinctly, sharply bicolor, dark brown, except ventrally and at tip. 

Among the specimens of Zapus insignis that I have examined 
I find but little individual variation in color. That which occurs 
seems to be due chiefly to season, spring specimens having the 
sides brighter fulvous than those taken in the autumn and late 
summer. The dorsal stripe is darker and more sharply defined 
in some specimens than in others, the variation being caused by 
the relative quantities of blackish and fulvous hairs. In speci- 
mens with perfect tails the extent of the white tip varies from 
30 mm. down to a mere trace; but the latter condition is rare, 
occurring only twice in the series before me, most tails showing 
from 10 mm. to 20 mm. of white. 

The four males taken at Elizabethtown, N. Y.,in April are 
brighter colored than the type and have apparently longer ears. 
These discrepancies are probably due entirely to the different 
condition of the specimens. Skins taken at Peterboro, N. Y., 
late in August and early in September are nearly as dull as the 
three from Restigouche, while the June specimen from North- 
umberland county, N. B., less than one hundred miles from the 
type locality, is fully as bright as any that I have seen. This 
specimen (No. 1438) is alcoholic, but the comparison was made 
a few days after its capture. The ear of No. 1438 is somewhat 
longer than that of an alcoholic specimen (No. 2090) from Peter- 
boro, while the ears of Mr. Batchelder’s specimens from Keene, 
N. Y., measure dry only a trifle more than the ears of the Resti- 
gouche skins. 

On comparing thirty-eight skins of Zapus insignis with about 


one hundred specimens of Z%. hudsonius from various parts of 


New Brunswick and the eastern United States, the paler, more 
fulvous coloration of the former at once strikes the eye. The 
ground color of the lateral stripe in hudsonius is more strongly 
tinged with clay color and is much more plentifully interspersed 
with black bristly hairs. There is no tendency in hudsonius to 
form the clear yellow area on the sides of the head and fore neck 
so conspicuous in Z, insignis. Inthe former, however, the clear 
yellow line separating the lateral stripe from the white of the 


4 Miller—A Jumping Mouse (Zapus insignis), 


belly is apt to be more strongly defined and of a somewhat 
darker shade. Z. insignis-is always pure white beneath, never 
showing a trace of the buffy suffusion commonly seen in Z. 
hudsonius. Yellow is the prevailing color on the head of insignis, 
while in hudsonius the black hairs are the more numerous on 
the head and face. The gray muzzle is much paler in insignis 
than in hudsonius. The ears of the two species differ notably in 
color as well as in size, those of Z. hudsonius being more thickly 
haired and blackish throughout, except for a sprinkling of yel- 
lowish hairs on the outside and a narrow, pale—sometimes 
white—border, while in Z. insignis the ears are lined with yellow 
and clothed outside with dusky and yellow hairs in about equal 
proportions, the latter forming a pale though never white 
edging. 

Two young examples of Z. hudsonius ($ juv. No. 1$33 and 
$ juv. No. $38, Peterboro, N. Y., August 1, 1892), otherwise per- 
fectly typical, have 8 mm. of the distal end of the tail white. 
These are the only specimens of the species in which I have 
seen the slightest indication of this character, but it is to be 
expected since most of our small mammals occasionally have 
white-tipped tails. I have repeatedly noticed it in two races of 
Sitomys americanus; also oecasionally in Mus musculus, Arvicola 
riparius, and Blarina brevicauda. It is thus especially notewor- 
thy that in Zapus insignis this character, elsewhere merely acci- 
dental, should have become so fixed as to be practically diag- 
nostic. ; 

The skull of Zapus insignis closely resembles that of Z. hud- 
sonius, but is throughout slightly broader and heavier, with a 
less highly arched brain case. Except for its somewhat larger 
size, the mandible shows no points of difference. 

The teeth are all somewhat heavier than in Z. hudsonius and 
the crown of the middle upper molar appears in some specimens 
slightly longer proportionally. 

In the original description of Z. insignis it was suggested that 
the absence of the premolar might be due to the age of the speci- 
mens at hand and consequent shedding of the tooth. That this 
view is incorrect is conclusively shown by the material now 
available. Specimens of Z. hudsonius with teeth excessively 
worn still retain the premolar, while in Z. insignis I have never 
found a trace of this tooth, even in individuals so young that 
the posterior molar has not cut through the gums. I have seen 
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but one specimen of Z. hudsonius in which the premolar is absent. 
This I suppose to be the skull from Pennsylvania referred to, on 
the authority of Mr. F. W. True, in the original description of 
Z. insignis. The specimen (No. 1,8, United States National 
Museum, Upper Darby, Pa.) is in a very fragmentary condition, 
but one tooth row remaining in situ, and the maxilla being 
broken off close to the roots of the first molar. Under these 
circumstances no weight can be placed on the fact that the pre- 
molar is not to be found. 
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Measurements of Forty Specimens of Zapus insignis. 
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Measurements of Forty Specimens of Zapus hudsonius. 
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Cranial Measurements of Six Specimens of Zapus insignis. 
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Cranial Measurements of Six Specimens of Zapus hudsonius. 
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I—STRATIGRAPHIC DIVISIONS AND NOMENCLATURE OF 
THE COMANCHE SERIES. 


It has heretofore been impossible to present faunal studies of 
the paleontology of the various horizons of the Comanche Series, 


* Presented at a meeting of the Biological Society of Washington, held 
January 28, 1893, and published by permission of the Director of the 
United States Piolovien! Survey. 

+The writer desires to express his indebtedness to the many friends 
whose advice has assisted him in the preparation of this paper: to 
Messrs. T. W. Stanton, W. H. Dall, Alpheus Hyatt, and F. H. Knowlton, 
of the United States Geological Survey, for aid in the determination of 
doubtful genera, and to Mr. J. L. Ridgway, artist, and Mr. C. W. Eddy, 
of Ware, Massachusetts, photo-engraver. 


2- Bron. Soc. Wasn., Vou. VIIT, 1893. (9) 
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owing to the fact that the fundamental problems concerning the 


sequence and relative importance of its subdivisions had not 
been presented until lately, although the identity of the series, 


as a whole, was made known in 1886, Prior to that time most 


of its fossils had been described by Shumard, Roemer, and others, 
but it was supposed that the species all came from beds which 
were in some manner equivalents of the upper Cretaceous or the 
well known Meek and Hayden section. Since the writer ascer- 
tained that the Comanche Series was a distinct and lower Cre- 
taceous formation he has spent several years in studying the 
subdivisions and their extent, in ascertaining the stratigraphic 
position of the fossils or faunas already described, and in ar- 
riving at a rational system of nomenclature.* These steps were 
necessary before the homotaxy of the series could be discussed. 

In early papers by the writer,} pending more minute study 
- of details, the Comanche Series was broadly divided into two 
divisions or convenient groups of strata, as follows: 

(1) An Upper or Washita Division, so named because of its 
prevalent occurrence in the vicinity of Old Fort Washita, Indian 
Territory, whence some of the species, which I ascertained were 
peculiar to this division, were originally described by Professor 
Jules Marcou and the brothers Shumard. (2) A Lower, or 
Fredericksburg Division,{ so named because many of its char- 
acteristic species were those described originally from the vicinity 
of Fredericksburg, Texas, by Dr. Ferdinand Roemer.§ 

In 1887, while studying the Cretaceous formations of Arkansas, 
the writer discovered that the beds of the Fredericksburg Divis- 
ion, so called, consisted of two well-defined groups of strata 


*The Comanche Series of the Arkansas-Texas Region, by Robt. T. Hill: 
ull. Geol. Soc. of America, vol. 11, pp. 503-528. 

} The Topography and Geology of the Cross-Timbers and Surrounding 
Regions in Northern Texas: Am. Journ. Sci., vol. xxxm, April, 1887. 

{It has been alleged (Third Annual Report Texas Geological Survey, 
p-. 272,and American Geologist, January, 1893), that the term Fredericks- 
burg Division was originated by Dr. Ferd. Roemer. Inasmuch as Dr. 
Roemer never recognized the existence of the Comanche Series, it is im- 
possible to suppose that he named its divisions, and from none of his 
writings can such an inference be made. 

2 The evolution of knowledge concerning the Cretaceous formations of 


Texas prior to the writer’s publications is set forth in Bulletin 45 of the 
U.S. Geological Survey. 
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entirely distinct from each other in paleontologic characters, and 


that it could be appropriately made into two divisions. For 
the upper of these, which is composed of the Caprina limestone 
and the “Comanche Peak Group” of Shumard in part, the 
name Fredericksburg was retained, and to the lower the name 
Trinity Division was given, thus dividing the Comanche Series, 
more in accord with its natural grouping, into three great divis- 
ions, instead of two, as originally proposed. 

Since the publication of his Arkansas report* the writer has 
deyoted several years to the study of the Trinity Division in 
Texas and Indian Territory, and has more fully differentiated 
its beds from those of the overlying Fredericksburg Division, 
and, furthermore, ascertained that it constitutes a paleontologic 
and stratigraphic division of the utmost importance in the inter- 
pretation of the North American Cretaceous. 

In the same report upon the’ Arkansas Cretaceous a prelim- 
inary description of the Trinity Division was made, separating 
it into a lower or arenaceous terrane, and an upper or calcareous 
terrane, for which, in a final papert upon the stratigraphic sub- 
divisions of the Comanche Series, read before the Geological 
Society of America at its Washington meeting, December, 1890, 
the names of the Trinity sands and Glen Rose beds were re- 
spectively proposed and the following general arrangement of 
the series given: : 


C. The Washita or Indian Territory Division. 
10. The Denison beds. 
9. The Fort Worth limestone. 
8. The Duck Creek chalk. 
7. The Kiamitia clays or Schloenbachia beds. 
B. The Fredericksburg or Comanche Peak Division. 
6. The Ouprina and Goodland limestone. 
5. The Comanche Peak chalk. 
4, The Gryphxa rock and Walnut clays. | 
3. The Paluxy sands. 
A. The Trinity Division. 
2. The Glen Rose, or alternating, beds. 
1. The Trinity, or basal, sands. 


*The Neozoic Geology of Southwestern Arkansas, vol, 1 of the Annual 
Report, Geological Survey of Arkansas, 1888. 
+ Loe. eit. 
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IL—POSITION AND CHARACTERISTICS OF THE TRINITY 
; DIVISION. 


Fuller details concerning the extent and occurrence of the 
Trinity Division have been largely set forth during the past year 
in a publication by the writer,* and much of its stratigraphic 
details and some of the final maps as made by him and his as- 
sistants, Messrs. J. A. Taff; J. S. Stone, W. T. Davidson, and N. 
F. Drake, have been printed still later. 

The details of the formation can be appreciated by referring 
to the published descriptions of three typical sections, made at 
widely separated intervals, showing the increasing thickness of 
the beds to the southward. 

The first of these, made by the writer while employed upon 
the work of the Arkansas State survey, is described in the report 
upon the Neozoic geology of southwestern Arkansas. 

The second represents the beds as they occur in the vicinity 
of the Paluxy and Brazos rivers, in north central Texas, and 
was made by the writer and his assistants, Messrs. J.S. Stone and 
W.'T. Davidson, and published in the report ‘On the Occur- 
rence of Underground Water,” § and later in the Third Annual 
Report of the Geological Survey of Texas.|| In this region the 
beds of the Trinity Division attain an established thickness of 
about 475 feet. 

The third and southernmost section was made along the banks 
of the Colorado river between Austin and the Paleozoic contact 
in Burnet county by the writer and his assistants, Messrs. J. A. 
Taff and N. F. Drake. The rocks of the Trinity Division attain 
unusual development in this region and are very satisfactorily 
exposed. A profile 4) illustrating this section is published in the 


*“On the Occurrence of Artesian and Other Underground Waters in 
Texas, New Mexico, and Indian Territory West of the Ninety-seventh 
Meridian” (pp. 41-166 of “ Final Reports of the Artesian and Underflow 
Investigation, etc., to the Secretary of Agriculture.” 52d Congress, Ist 
Session, Ex. Doc, 41, part 38, Washington, D. C., May, 1892). 

} Report on the Cretaceous Area North of the Colorado River, by J. A. 
Tall. . Austin, Texas, September, 1892. 

{ Op. cit., pp. 116-126. 

@ Op. cit., pp. 111-112. 

|| Op. cit., pp. 307, 310, 311. 

J] Loe. cit., pp. 90-91. 
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report upon the “ Occurrence of Artesian Water,” and much of 
the detail of the section given in the Third Annual Report of the 
Texas Geological Survey.* The thickness of the rocks of the 
Trinity Division in this region is about 500 feet. The beds have 
not been systematically studied in their extent south of the Colo- 
rado river, 

From study of these sections it is concluded that the beds, as 
a whole, indicate a progressive and continuous series of sedi- 
ments, representing subsidence from land through littoral to off- 
shore conditions, followed by renewed shallowing at its close. 
It consists of sands and conglomerates at its base, and grades 
upward into magnesian and chalky limestones. No sharp lines 
of demarcation can be drawn between the sands and limestones, 
so imperceptibly do they merge into each other. 

The Basement Beds or Trinity Sands proper—These consist 
mostly of unconsolidated fine conglomerate and sands of the 
nature locally known as pack sands, and contain, besides logs 
of silicified wood, occasional masses of firm, lustrous lignite of 
depressed oval cross-section, like those found in the Potomac 
formation near Muirkirk, Maryland. Large bones of vertebrates 
have also occasionally been found, notably near Millsap, Texas, 
Travis Peak post-office, and at Gypsum Bluffs, Arkansas, which 
are supposed to be the remains of Dinosaurs. It was owing to 
the occurrence of these bones that in an early paper these sands 
were at first termed the Dinosaur sands by the writer.t 

The Glen Rose Beds.—Indurated layers of impure calcareous 
and yellow material succeed the sands, and become more calca- 
reous and magnesian toward the top of the sections, but without 
any defined breaks in the sedimentation. In the medial and 
upper portions of the sections the magnesian and limestone 
strata assume great thickness and purity, and are separated by 
alternations of laminated, calcareous, and magnesian clays, as 
beautifully shown in the bluffs of Mount Bonnel, on the Colo- 
rado river, northwest of Austin.{ 


* Loe. cit., pp. 265-300; also First Annual Report of Texas Geological 
Survey for 1889, 1890, p. Ixxxv. 

+ Am. Journ. Sci., vol. xxxiu, April, 1887, p. 298. 

+ Photographs of the scenery and structure of the Cretaceous forma- 
tions of Texas, made by the writer for the Texas State Geological Survey, 
can be procured from the Committee on Photographs of the Geological 


Society of America. : 
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Molluscan and other invertebrate remains appear coincident 
with the calcareous beds, accompanied in some instances by 
plant and vertebrate remains, as at the plant beds three miles 
west of Glen Rose, Somervell county, Texas. 

Aggregations of Species in Great Beds—In various parts of the 
Glen Rose beds there are strata composed of shells of one pre- 
dominant species, while in other cases there is an agglutination 
of shell fragments of many species in masses similar to the 
recent formation on the coast of Florida known as Coquina. 

Coquina Beds—These usually appear at the base of the Glen 
Rose beds or at the first appearance of marine mollusks in the 
series. In Arkansas, owing to greater alteration through cal- 
cification, they consist of much more indurated limestone mate- 
rial than in Texas. The massive beds are composed almost ex- 
clusively of small shells of many species, and usually have a 
dark-yellow color upon weathering. They outcrop at many 
places along the old military road between Antoine and Ultima 
Thule. Shell beds are especially well developed near Travis 
Peak post-office, near the Colorado river, where the Coquina 
beds are pure white in color and the shell fragments more sili- 
ceous and comminuted than in Arkansas. 

The Oyster Agglomerate-—Near the base of the Travis Peak see- 
tion is a stratum some four feet in thickness, composed exclu- 
sively of a fossil Ostrea, so poorly preserved that the specific 
nature cannot be ascertained, but which resembles O. franklini 
voquand. A similar bed of Ostrea franklini occurs in the west 
bluff of the Little Missouri, three miles west of Murfreesboro, 
Arkansas, 

The Vicarya Beds—At Post Mountain, west of the town of 
Burnet, there is the remnant of a vast bed of agglomerate, com- 
posed entirely of the shells herein described as Vicarya lujani 
de Verneuil, cemented by a hydrocarbon matrix, probably gra- 
hamite. This bed is some ten feet in thickness, and is evidently 
near the base of the Glen Rose beds. 

The Orbitulites Chalk.—Near the base of the Bluffs of the Col- 
orado, about the middle of the Glen Rose beds (Upper subdivis- 
ion) is a stratum of ten feet or more in thickness, composed 
entirely of a massive white chalk, studded with the minute shells 
of the foraminifera Patellina (Orbitulites) texcana Roemer. This 


chalk extends southward into Hays, Comal, and adjacent coun- 
ties. 
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The Requienia (‘Caprotina”) Limestone-—-At Granbury and in 
southwestern Parker county there is a vast agglomerate com- 
posed entirely of the shells and casts of Requienia texana Roemer, 
to which Dr. B. F. Shumard gave the name “Caprotina lime- 
stone.” This occurs well up in the Glen Rose beds, about one 
hundred feet from their top. There is a similar bed in the 
ravine near the east foot of Mount Bonnel, west of Austin. As 
shown by the writer,* there’is another horizon of Caprotina 
limestone higher in the Comanche Series. 

The Nerinxa Flags—The summit of the Glen Rose beds, as 
seen in Mount Bonnel, consists of alternations of dimension 
layers of firm crystalline limestone and pseudo-oolitic marls. 
Some of these dimension layers in the peak of Mount Bonnel 
are composed almost exclusively of calcified forms of Nerinzas. 


III—FOSSTLS OF THE TRINITY DIVISION. 


The beds contain many plant, vertebrate, and invertebrate 
remains, which occur either separately or in association, as at 
one locality in the bed and banks of Paluxy creek, three miles 
west of Glen Rose, Texas.. The more sandy basement beds, or 
Trinity sands, are, as a rule, deficient in organic remains, with 
the exception of silicified wood and lignite, although occasional 
vertebrates and invertebrates are found. 

The lower beds of the Glen Rose subdivision abound in inverte- 
brate remains, most of which, however, are but badly preserved 
casts. The Glen Rose beds also contain occasional plants and 
vertebrates, especially in their lower portion, where they grade 


‘into the underlying sands. 


The upper beds of the Glen Rose Division are less abundant 
in fossil remains, and these are very poorly preserved as casts. 
The plants of the basement Glen Rose beds have been collected 
by Professor Lester F. Ward, of the United States Geological 
Survey, and studied by Professor W. M. Fontaine, of the Uni- 
versity of Virginia. They are now in course of publication in 
the Proceedings of the United States National Museum.+ The 
small but interesting collections of vertebrate remains, with the 
exception of a ioe fish in the hands of Professor ee 


* First ae Report of the Beplapieal Same of ie, 1889, Aus- 


tin, 1890, p. 133. 
+ Proc. U. S..Nat. Mus., vol. xv, pp. —, pls, xxxXV-Lxm1. 
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have not been studied. In this paper will be presented a pre- 
liminary study of its invertebrate fauna. 

The following is a list of the fossils collected or observed by 
the writer from all the beds of the Trinity Division in Arkansas 
and Texas; - 


Foraminifera : 
Patellina tecana (Roemer). 


Echinodermata : 
Epiaster (2?) sp. indet. 


Vermes: 
Serpula paluxiensis sp. nov. 


Molluscoidea : 
Genus indeterminate. 


Mollusca: 
Anomia texana sp. nov. 
Ostrea franklint Coquand. 
Ostrea franklini ragsdalet var. nov 
Pecten stantoni sp. noy. 
Modiola branneri sp. nov. 
Leda harveyi sp. nov. 
Cucullea gratiota Hill. 
Cucullxa comanchensis sp. nov. 
Cucullxa terminalis Conrad. 
Barbatia parva-missouriensis Hill. 
Trigonia stolleyt sp. nov. 
Trigonia crenulata Roemer. 
Chione (?) decepta sp. nov. 
Eriphyla pikensis Hill. 
Requienia texana (?) (Roemer). 
Monopleura marcida White. 
M. pinguiscula White. 
Corbicula arkansaensis Hill. 
Cardium (?) sevierense Hill. 
Protocardia sp. indet. 
Pholadomya knowltoni sp. noy. 
Pholadomya lerchi sp. noy. 
Plewromya (2) henselli sp. noy. 
Tsocardia (?) medialis Conrad. 
Natica (?) texana Conrad. 


, 
Ae 
oe 
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Viviparus natica (?) cossatotensis Hill. 
Cylindrites (?) sp. indet. ; 
Buceinopsis (2) parryi Conrad. 
Tylostoma pedernalis (Roemer). 
Vicarya branneri sp. nov. 
Nerina austinensis Roemer. 
Neritina sp. indet. 
Neumayria walcotti Hill. 

- Acanthoceras (?) justine sp. nov. 


Arthropoda: 
Cypridea texana sp. nov. 


Vertebrata : 
Lepidotus. 
Crocodila. 
Dinosauriia. 
Chelonia. 


Plantee : 
Many species, now in course of publication by Professors 
Ward and Fontaine, together with undetermined species 
resembling Araucarites, figured on plate 1. 


IV.—AGE AND SIGNIFICANCE OF THE TRINITY DIVISION. 


With the exception of the genera Requienia and Monopleura, 
the above list contains none of the hitherto familiar types of fos- 
sils found in the overlying Fredericksburg and Washita Divisions, 
such as the characteristic Echinodermata, Radiolites (alleged Hip- 
purites), Grypheas of the Pitcheri group, Exogyras, or Schloenbach- 
iate Ammonitidz, but possesses a molluscan fauna peculiarly its 
own, so far as America is concerned, which, accompanied by a 
well-preserved flora and vertebrate fauna, affords the first satis- 
factory and complete data for an age classification of the sub- 
divisions of the North American Lower Cretaceous formation, 
and will enable us to more thoroughly interpret the succeeding 
divisions. This association of vertebrates, plants, and marine 
mollusea is a most important fact in the correct determination 
of the age of these beds, and they all apparently agree in con- 
clusions. 

Concerning the interpretation of the foregoing fossils, the fol- 
lowing facts may be stated: The plants, as determined by Pro- 


3—Brox. Soc. Wasu., Vou, VIII, 1893. 
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fessors Ward and Fontaine, originally in the Potomac region,* 
were long since referred by them to the Wealden, before they 
were known to occur in the magnificent Texas stratigraphic 
series. : 

The vertebrates have never been systematically studied nor 
collected, but the genera found all occur in the Lower Creta- 
ceous of Europe. 

Of the invertebrates the ostracoid crustacean Cypridea of the 
Glen Rose lower beds is, in Europe as in Texas, a prominent 
feature of the Wealden (Lower Neocomian) beds. 

The foraminifer Patellina (Orbitulites) tecana Roemer is indis- 
tinguishable from the Orbitulites, which characterizes the Upper 
Neocomian of France, and occurs there under lithologie condi- 
tions similar to those in Texas. 

Of the Pelecypod mollusca proper the Anomia is indistinguish- 
able from the Anomias of other ages. 

The only Ostrea (O. franklini Coquand) seem identical with 
the figures of a form which has been described under many spe- 
cific names from the Upper Jurassic, and Lower Cretaceous of 
Kurope. 

Pecten stantoni belongs to a group of the Pectinidx, which has 
great specific development in the Neocomian of France, Spain, 
and Portugal. 

Modiola, Leda, Cuculleea, Protocardia, Corbicula, Pholadomya, 
and the doubtful form called Jsocardia have a wide range in the 
geologic column, but the forms found in the Trinity Division 
have a general varietal resemblance to those of the Neocomian. 

The only well-defined species of Trigonia (T. stolleyi sp. nov.) 
belongs to the scabrate forms peculiar to the Cretaceous and 
later epochs. This is an important fact against the possible 
Jurassic age of the beds. 

The aberrant genera, Requienia and Monopleura, which abound 
in the Glen Rose beds, are both characteristic Lower Cretaceous 
genera, occurring abundantly in Europe in the Neocomian beds 
and not ranging higher than the Cenomanian. In describing 
Requienia (Caprotina) tecana, Roemer asserted that it was hardly 
distinguishable from the characteristic Caprotina lonsdallii of the 
Neocomian of France. 

Of the Gastropoda, the genus Vycaria is represented by VJ. 
brannert resembling a peculiar species of the European Neo- 


*See various papers by Professors Lester F. Ward and W. M. Fontaine 
on the Potomac flora of the North Atlantic coast. 
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comian, V. lwjani De Verneuil and which in every variation is 
identical with the figures of the European species. 
Natica (Tylostoma) pedernalis Roemer is characteristic of the 
Tylostomas of the Neocomian of France, Spain, and Portugal. 
Of the Nerinxas in the Texas beds all have the archaic form 
of the Jurassic and lawer Cretaceous (Neocomian) Nerineeas. 
Only one echinoid is found in the Trinity Division, Epiaster (?), 
but this is of the older Cretaceous aspect of the European forms. 
Of the Ammonitidx, which in Europe are most relied upon for 
the classification of subdivisions of the Cretaceous, it may be 
said that the Comanche Series below the Washita Division 
is very deficient in these, only four species being known in 
America. Of two of these only three individual specimens 
have been found, while the European. Neocomian abounds in 
many species and genera. Of the two genera with one species 
each found in the Trinity Division, it may be said that one of 
them, Newmayria, belongs to a genus which occurs in the Pur- 
beckian, or uppermost Jurassic, and Wealden of HMurope, and 
hence may be accepted as strong evidence that these beds are 
not of late Cretaceous age. The other species, Acanthoceras (?) 
justine, is too poorly preserved to be of criterional value. 
While the writer has throughout placed the Trinity Division 
in the Cretaceous, he tried to defer final discussion of their age 
until opportunity should arrive for careful study of these fossils. 
Owing to constant labors in the field upon the more important 
stratigraphic problems, this opportunity did not arrive until 
now. At the time the Arkansas report* was written it was held 
that the Trinity beds might prove to be Jurassic, but the careful 
revision here presented tends to remove this doubt and enables 
us to assert their Cretaceous age with more assurance. What- 
ever doubt may have been inferred from any expressions in 
previous publications,f it may now be stated positively: 


4 — 


* Op. cit. 

7 Through two unfortunate lapses in the typography of his former 
papers the attempt has been made to show that the writer did not hold 
the Cretaceous age of the Trinity Division, notwithstanding his repeated 
publications to the contrary. One of these is caused by the typographic 
error on page 84 of the report “On the Occurrence of Underground 
Waters,” etc., Washington, May, 1892, where the clause “which are as- 
sumed to be the base of the true Cretaceous” is made to modify the words 
“ Walnut clays,” instead of “these beds,” 7. ¢., the Trinity. The other 
lapse was of a somewhat similar nature in the previous publication on The 
Comanche Series of the Texas-Arkansas Region. 
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1. That there is not a sinyle invertebrate species in the Trinity 
Division of exclusive Jurassic age, which would justify placing 
the beds in that period. 

2. The genera all occur in the Cretaceous formations of the 
rest of the world, and many of them, such as Requienia and 
Monopleura, occur only in the Cretaceous. Hence the beds are 
Cretaceous. 

3. The beds of the Trinity Division are of lowest Cretaceous 
age, Neocomian, because the genera all occur in the Neocomian 
or lowest Cretaceous of other countries, and because they con- 
tain none of the characteristic upper or middle Cretaceous 
forms. 

Finally it may be stated that from the above comparison of 
the life of the Trinity Division with the Cretaceous life of Europe 
it is evident that it shows not only a resemblance, but a re- 
markable homotaxial similarity with the Lower or Neocomian 
of that country, the lowest faunas resembling the Wealden or 
Lower Neocomian, and the Upper Glen Rose beds the Middle 
and Upper Neocomian, especially as developed in the region of 
the Jura and in Spain and Portugal. | 


V—DESCRIPTIONS OF SPECIES. 
FoRAMINIFER &. 
Patellina texana (Roemer). 
Plate I, Figs. 2 (copied after Roemer), 2a, 2b, 2c, 2d. 


Orbitulites tecana Roemer. Die Kreidebildungen yon Texas, 
p. 86, plate x, figs. 7a, b, ¢, d. 
“Shell minute, attaining one-eighth of an inch in diameter ; 
orbiculate, shield-shape, convex above , obtusely conical ; central 
eminence ‘umboniform, ornamented with close, fine, concentric 


striee, otherwise smooth ; lower lore flat, slightly concave, with 


irregular, radiating, granular ruge, as if perforated by worms.”— 
toemer . 


Roemer said: “This species certainly belongs to that group 
of Lamarck’s genus Orbitulites, which D’Orbigny separated as a 
distinct genus Orbitolina.” Careful microscopic study of the 
interior structure by the writer shows the granular structure 
illustrated in figs. 2a, 2b, and that it belongs to the genus 
Patellina of Williamson. 


~~ 
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This important foraminifer was first found by Roemer on the 
upper branch of the Pedernalis, associated with Tylostoma peder- 
nalis. I have found its true position to be in the medial por- 
tion of the Glen Rose beds, where, as on the Colorado near the 
mouth of Bull creek, it occurs in a massive chalk some ten fect 
thick. The “Orbitolina” beds are among the most characteristic 
and distinguishing features of the upper Neocomian of Europe, 
in the region of Jura, and in Dauphine, Portugal, and Spain. 
Their occurrence in a similar stratigraphic position in the Texas 
region is additional evidence of the Neocomian age of the Glen 
Rose beds. This Texas form has also been reported by Karsten 
from the Neocomian beds of Venezuela. 


ECHINODERMATA. 
Epiaster (?) sp. indet. 


Only one echinoid has come under the writer’s observation 
from the Glen Rose beds. It occurs about midway in the sec- 
tion, near Bull creek, Travis county, and in Somervell county, 
Texas. This has been submitted to Professor W. B. Clark, of 
Johns Hopkins University, who writes as follows concerning it: 
“Tam inclined to think it not only a new species, but a new 
genus.” The specimens are left in Professor Clark’s hands for 
future determination. 


VERMES. 
‘Serpula paluxiensis sp. noy. 
Plate I, Figs. 4, 4a, 40. 


Cylindrical tubicolate, marked by concentric lines of growth; 
oceurs in colonies, radiating out from a central nucleus.  Indi- 
viduals several inches long, but it is impossible to trace com- 
plete length of specimens, owing to mode of growth. Adult 
specimens average one-eighth inch in diameter. 


This is one of the most abundant forms in the basement hori- 
zon of the Glen Rose beds, and occurs attached to lignite, shells 
of Ostreidx, and casts of other mollusks, or in immense colonies 
or spherical masses, some of which in Paluxy creek, averaging 
three feet in diameter, are composed entirely of this species. 
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The Serpulas have such wide geologic range and 50 few specific 
characters that they are of little value in geologic diagnosis. 
Occurs at gypsum bluffs of the Little Missouri, and in great 
abundance at the plant bed near Glen Rose, and also throughout 
the extent of the lower fossiliferous Glen Rose beds in Texas. 


Mo.LuLuscoIpEA. 
Genus indeterminate. 


Microscopic oval cells about one millimeter in length, growing ) 
in colonies attached to shell of Serpula paluxiensis and other forms ; 
cells not overlapping, but in close contact with each other, form- 
ing a single layer of delicate net-work. 


The cells of this species have not the pyriform shape or im- 
bricated arrangement of Membranipora or the vibracular cells of 
Tunulites, and hence are assigned to no generi¢ position at pres- 
ent. This form is the only one belonging to this order yet found 
inthese beds. It occurs attached to other shells in the beds of 
the plant locality on the Paluxy near Glen Rose, Texas, at the 
hase of the Glen Rose beds. 


Mon.usca. 
Anomia texana gp. nov. 
Plate I, Fig. 5. 


Anomia sp. indet. Hill. Arkansas Geological Survey, Annual 
Report 1888, vol. 1, p. 135. 


_ Thin, discoidal, indistinguishable specifically from many spe- 
cies of this genus; right or lower valve attached, concentrically 
laminated ; left upper valve arched and very irregular; seldom 
exceeds one-half inch in greatest diameter. 


This species abounds in the earliest fossiliferous horizon of 
the Trinity Division, such as the beds in Paluxy creek, west of 
Glen Rose, and at the gypsum bluffs of the Little Missouri, in 
Pike county, Arkansas. It also occurs in most of the localities 
throughout the extent of the Glen Rose beds. 


~~ — 
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Ostrea franklini Coquand. 


Monographie du Genre Ostrea, p. 58, plate xxiii, figs. 8-10. 
Hill, Arkansas Geological Survey, Annual Report 1888, vol. 1, 
plate v, figs. 1-18a; plate vi, figs. 19-25; plate vii,‘figs. 28-30. 

The general aspects and variation of this characteristic oyster 
of the Trinity Division have been fully described and figured in 
my Arkansas report. Professor Marcou ina review of this work* 
has divided the form into many species, but the writer, from his 
extensive study of the occurrence of the specimens in situ, still 
believes in the unity of the species, although in Europe it has 
doubtless been the custom of earlier paleontologists to make 
many species out of variations. 

- Choffaty figures and describes from Portugal O. barrosei, a form 
which resembles a variety of O. franklini found at Glen Rose. 

This species occurs in great abundance throughout the Trinity 
Division, especially at the plant beds near Glen Rose, at the base 
of the Glen Rose beds in the Colorado section, and in a similar 
horizon throughout the Glen Rose beds in Arkansas and in 
Texas. ; 

It is interesting to note that none of the true Gryphwxas or 
Exogyras have yet been found in the Trinity Division. ; 


Ostrea franklini ragsdalei var. nov. 
Plate I, Fig. 6. 


Shell acuminate, oblong, marked by numerous; regular longi- 
tudinal costa ; beak of large valve prolonged, costate, sub-cylin- 
drical. 


Several incomplete specimens of the larger valye of this spe- 
cies were procured from the fauna at the plant bed near Glen 
Rose. The outline is somewhat similar to that of O. franklina 
Coquand, but the larger valve is much more round, the point 
more prolonged and characterized by the strong costee which do 
not appear upon the adult specimens of the O. franklini else- 
where found. 


* American Geologist, vol. 1v, December, 1889, pp. 859, 360. 

+ Recueil de Monographies Stratigraphiques Sur le Systeme Crétacique 
du Portugal, par Paul Choffat. Lisbon, 1885, p. 37, plate iii, figs. 7, 8, 9, 
10; 11, 12. 
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This variety is named for Mr. G. H. Ragsdale, the naturalist, 
of Gainesville, Texas. 
Thus far this variety has only been found at Glen Rose. 


Pecten stantoni sp. noy. 
Plate II, Fig. 3, 3a. 


Shell small, one and one-half inches in length, strongly eared, 
and ears rugose, the right one (not shown in figure) being marked 
by a deep fold. The surface of the larger valve is marked by 
strong, flattened, double ribs, each with a sinus its entire length, 
alternating with small single ribs, and by minute cross-lines. 
This marking distinguishes it from the Vola-like forms of the 
upper half of the Comanche Series. The smaller valve is not 
known. 


This beautiful species occurs in the molluscan fauna at the 
plant bed on Paluxy creek, near Glen Rose; only three speci- 
mens have been found. Two of the specimens were very perfect, 
but were unfortunately lost in the removal of my collections 
from Cornell University. 

This species is named for Mr. T. W. Stanton of the U. 8. Geo- 
logical Survey. 


Modiola branneri gp. noy. 
Plate V, Figs. 8, 9, 10. 


Modiola sp. indet. Mill. Arkansas Geological Survey, Annual 
Report 1888, vol. 11, p. 188, plate ii, figs. 18, 19. 


Shell small, elongate, from one-half to one and three-quarters 
of an inch in length, elongated sub-triangulate, greatly thickened 
at umbonal region ; umbones pronounced and rapidly narrowing 
to a rounded point; anterior portion somewhat flattened : pos- 
terior portion attenuated, thin, and strongly curving in outline ; 
surface smooth, lustrous, marked by fine lines of concentric 
growth and faint radiating striae. 


This well-preserved little Modiola occurs sparingly in the lower 

\ { =) } ray y 4 Re 1 j 1 

Glen Rose beds at the gypsum bluffs of the Little Missouri, 

Arkansas, and in the plant bed near Glen Rose. It was orig- 
inally figured, but not named, in my Arkansas report. 


. 
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Leda (?) harveyi sp. nov. 
Plate I, Figs. 7, 8. 


Shell heat, one-sixteenth to one-eighth of an inch in length, 
elongate, smooth, concentrically striate; beaks situated at ante- 
rior third, blunt, thick, and recurving ; posterior cardinal margin 
elongate, straight, or slightly concave ; pallial margin straight or 
slightly sinuous ; anterior cardinal margin short, straight; ante- 
rior margin very slightly rounded at “base ; posterior margin 
angular, short, and str: ight; anterior half of shell thick,’ sub- 
globular; posterior half elongated, rapidly thinning posteriorly, 
and sometimes marked bya strong angular ridge extending from 
beak to union of pallial and posterior margin; cardinal area not 
exposed so as to show hinge mechanism. ’ 


This minute shell occurs in great masses, resembling small 
black specks in a caleareous cement, which under the magnify- 
ing glass reveals the outline shown in the figures; the hinge 
mechanism not seen. 

Found thus far only at the plant beds of the Paluxy, near 
Glen Rose. 

Named in honor of Mr. J. W. Harvey, who first collected from 
this locality, but died before the collections could be published.* 


Cucullea gratiota Hill. 


Arca gratiota Hill. Arkansas Geological Survey, Annual Re- 
port-1888, vol. u, p. 133, plate 14, figs. 2, 2a. Described and 
figured in my ‘Arkansas Report as Arca gratiota. Occurs also in 
plant beds near Glen Rose, Texas, and in bluffs of Colorado. 


Cucullza comanchensis gp. nov. 
Plate III, Figs. 1, 2. 


Jordate, globose, thicker and higher than long, subquadrate 
in lateral aspect ; posterior margin strongly truncate, pallial 
margin gently rounded ; anterior margin short and truncate ; 
exterior of cardinal area elongate and “bro ad; umbones small, 
high, and incurved, but not touching x; shell thick, rough, ati 
marked by strong, irregular, rugose lines ; hinge mechanism not 


visible. 


*See American Geologist, October, 1892. 


‘4—Bror, Soc, Wasn., Vor, VIII, 1893, 
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This is one of the most characteristic species of the very base 
of the Glen Rose beds in Parker, Hood, and Comanche counties, 
and is the form which the writer once inferred to be analagous 
to Ambonicardia cookii Whitfield,* from the Raritan clays of 
New Jersey, which the fragments then found strongly resem- 
bled in outline and marking. The discovery of the specimen 
here figured, however, for the first time affords evidence for their 
satisfactory generic identification. 

The specimen figured was found about three miles east of 
Millsap. Texas, at the contact of the Trinity sands and the cal- 
ceareous Glen Rose beds. I have also found the species near 
Springtown, Parker county, and at Comanche, in the same hori- 
zon. 


Cucullea terminalis Conrad. 


(See Report United States and Mexican Boundary Survey’ 
Washington, 1857, vol. 1, p. 148, plate iv, figs. 2a and b.) 

Casts of this species are frequently met with in the Glen Rose 
beds. The shell has not yet been found. 


Barbatia parva-missouriensis [Jill. 


This species, from Pike county, Arkansas, was described and 
figured in my Arkansas Report, p. 183, plate iv, figs. 4a, 4, 5, 
and probably fig. 22, of plate ii, of same report. 


Trigonia stolleyi sp. noy. 


Plate III, Figs. 3 and 5. _ 
\ 

Semi-lunate in general outline, beaks well forward and strongly 
recuryed ; anterior and pallial margin a strong continuous curve ; 
posterior portion elongated with truncated posterior margin ; 
vardinal area compressed. Surface marked by flexuous, noduled 
costa, about twenty-two in number, narrow and high, separated 
by broad intercostal areas as in 7. aleformis Lmk.; depressed 
cardinal area bordered on its outer side by a long narrow groove 
and marked by cross-ribs, flexing anteriorly. : 


This Trigonia differs from T. emoryi Conrad, of the Washita 
Division, in its general outline and entirely distinct surface mark- 


*See Report of Arkansas State Geological Survey for 1888, vol. 1, p. 
126. 
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ing. (See U. 8. and Mexican Boundary Report, vol. 1, p. 148, 
plate iii, figs. 2a, b,c.) Occurs abundantly in the plant beds of 
the Paluxy.. The species is named for Professor G. W. Stolley, 
of Austin, Texas, whose work as a collector is esteemed in both 
Europe and America. 


{ 
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Trigonia crenulata Roemer. 


a e 


Plate ITT, Fig. 4. 
roemer. Kreidebildunzen von Texas, p. 51, plate vii, fig. 6. 


This species, described by Roemer from imperfect casts, may 
be the same as 7. stolicyi. The specimen here figured was col- 
lected from the bluffs of the Colorado near Bull creek, Travis 
county. , 


Chione (?) decepta gp. nov. 
Plate I, Figs. 9 and 10. 


Shell sub-triangulate or elliptical in outline, compressed in 
cross-section from base to umbones ; umbones forward of center, 
small, and touching each other; lunular area small, cordate oval ; 
pallial margin widely rounding; anterior cardinal margin con- 
cave, shorter than posterior; posterior cardinal margin long, 
slightly convex, asymmetrical; cardinal mechanism not shown ; 
surface marked by long concentric and very faint irregular lines, 
anterior muscular scar elongate, rounded; posterior muscular 
impression flat, depressed at extreme posterior end. 


The casts of this form are abundant throughout the Glen Rose 
beds, but its generic position is uncertain. It may possibly be- 
long to the Carditide. In the hills north of Lampasas, near 

a the top of the formation, the specimens occur in great abundance 
with the shell preserved in calcite, showing the exterior structure. 
Conrad’s species of Astarte tevana,* described from a cast from 
an unknown locality, has a superficial resemblance to this form, 
according to his description and figures, but it is more triangular 
and otherwise different, as seen by comparison with his type in 

; the National Museum. 


* U.S. and Mexican Boundary Report, vol. 1, p. 152, plate y, fig. 9. 
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Eriphyla pikensis Hill. 
Plate IV, Figs. 4, 5, 6. 


Yorbicula pikensis Hill. Arkansas Geological Survey, Annual 
Report 1886, vol. 1, p. 134, plate ii, figs. 13, 13a, 14, 15, 16, 17. 

This form was originally figured by the writer under the ge- 
neric name of Corbicula, and is very closely allied to the so-called 
Cyrena astarteformis Koch and Dunker, from the Wealden of 
Germany. Professor Marcou has referred it to the Astartidw, 
but it is undoubtedly a species of the genus Eriphyla of the 
Astartide distinguished by the lateral teeth- 

It occurs in great abundance in Pike county, Arkansas, and 
sparingly at the plant bed of the Paluxy, near Glen Rose, Texas. 


Requienia texana (?) (Roemer). 


Cuprotina tecana Roemer. Kreidebildungen von Texas, p. 80, 
plate v, figs. 2a, 2b. 

A Requienia, provisionally referred to R. texana Roemer, is one 
of the prominent species of the Glen Rose beds and occurs in 
massive agglomerate some twenty feet in thickness at Glen Rose, 


Thorp Springs, Granbury, and in southern Parker county. In 


Roemer’s description he asserts that it is indistinguishable from 
Requienia lonsdalli D’Orb., of the French Neocomian, except by 
its thicker shell. It is desirable to closely compare this form 
with R. patagiata White.* Dr. Roemer says that the latter spe- 
cies is entirely distinct, the larger valve of R. texana not being 
so elevated as in LR. patagiata. In the abundant material col- 
lected by the writer this distinction does not always hold ood, 
yet there is a general difference in appearance, especially in the 
larger size and more rounded character of the valves of the Glen 
Rose forms, which may make it a distinct species from either of 
these. The type forms of the R. texana Roemer and the R. 
patagiata White occur in the horizon which we at present accept 
as the Caprina limestone, while the Requienias of the agglomerate 
at Granbury and at the base of the Colorado section occur 
several hundred feet below them, and may prove a distinct 
species. 


Requienia is the lowest occurring genus of the aberrant Cham- 


* Requienia patagiata White. U 


. 8. Geological Survey, Bulletin No. 4, 
p- 6, plate v, figs. 1-8, 
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idx, with the exception of Diceras, a Jurassic form, and is abun- 
dant in the Neocomian formation of Spain, France, and Portugal. 


Monopleura marcida and M. pinguiscula White. 


ulletin U. 8. Geological Survey, No. 4, p. 8, plate 5, figs. 1-8. 
Casts and moulds of Monoplewra occur in great abundance in 
the Colorado section, especially at the base of Mount Bonnel, 
near the mouth of Bull creek. It is impossible to make a cor- 
rect diagnosis of these, owing to the fact that the smaller valves, 
so abundant in the Caprina limestone, have not been found in 
the Glen Rose beds, but there is a general resemblance of the 
larger valves to the two species named. 

The genus Monopleura, according to Zittel, has wide distribu- 
tion in the Lower Cretaceous, occurring in the Neocomian of 
Provence and the Jura mountains, and seldom ranging higher. 
In America the genus culminates in the Caprina limestone and 
is not known later. 


Corbicula arkansaensis Hill. 


Arkansas Geological Survey, Annual Report 1888, vol. 1, p. 
153, plate ii, fig. 20; plate iv, figs. 3, da, 6. 

This species was originally figured and described in my Ar- 
kansas report. It occurs in Pike county, Arkansas, near Mur- 
freesboro, and at the gypsum bluffs of the Little Missouri. It is 
less abundant in the Texas beds. 


Cardium (?) sevierense fill. 


f-eArkansas Geological Survey, Annual Report 1888, vol. 11, p. 
134, plate ii, figs. 21, 21d. 

This form has only been found in Arkansas. at the locality 
from which it was described in my Arkansas report. 


Protocardia sp. indet. 


Small casts, three-quarters of an inch in length, globose; sur- 
face marking, very fine lines. 

The Comanche species of the genus Protocardia need careful 
revision, and this form may be found to belong to some of the 
numerous species already described. This species is distin- 
guished only by a smaller size than that of all the other forms 
described. Jt occurs sparsely in the beds near Glen Rose. 


350 Hill—Paleontology of the Trinity Division. 


Pholadomya knowltoni sp. nov. 
Plate II, Figs. 1, 2. 


Choffat (Matériaux pour L’Etude Stratigraphique et Paléon- 
tologique de la Province D’Angola, Geneva, 1888, p. 84, plate v, 
figs. 1-8) describes under the name of P. pleuromyzformis a form 
indistinguishable from this species. His description, as follows, 
corresponds fully with our species: 


“ Hquivalve, inequilateral ; swollen below the beaks ; anterior 
border rounded and completely closed ; posterior border com- 
pressed at the extremity, which is slightly turned upward, trun- 
cated and slightly gaping; beaks small, elevated, strongly inflexed 
and in contact with each other; cardinal portion of anterior 
border sloping and its continuation strongly rounded ; the pos- 
terior cardinal border straight, slightly elevated to its extremity ; 
anterior face blunt, behind which a slight, faint groove extends 
from the beak to the pallial border. The surface of the shell is 
marked by irregular longitudinal plications.’”—Choffat. 


This shell can in no way be distinguished from the excellent 
figures and descriptions given by Choffat of Pholadomya pleuro- 
myeformis, from Dombey, on the west coast of Africa, where a 
fauna closely allied to the Comanche series occurs, but of course 
their identity cannot be positively established without compari- 
son of specimens. The faint grooves from beak to pallial border 
are not brought out well in our figures. 

The form first appears in America in the medial portion of 
the Glen Rose beds of the Colorado river section, near the mouth 
of Bull creek, and again appears in the supposed Caprina lime- 
stone at Austin, in the Fredericksburg Division. 


Pholadomya lerchi sp. noy. 
Plate IV, Fig. 3. 


Outline subpyramidal in lateral aspect; length, three and one- 
half inches ; height, two and one-half inches; greatest thickness, 
two inches; beak situated at anterior third, of medium propor- 
tions ; anterior margin semicircular in outline from beak to pal- 
lial margin, into which it merges by a continuous curve; pallial 
margin a continuous curve with the anterior margin, and rapidly 
Increasing In curvature posteriorward, terminating obtusely with 
the truncated posterior margin; posterior margin sharply trun- 
cate, about one inch in length; anterior umbonal margin very 
short, marked by a small depression immediately below the 
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umbone ; posterior umbonal margin elongate, sloping posteriorly 
at an angle of about 30 degrees from the umbone; this margin 
is straight when viewed laterally, but bends strongly outward 


toward 


the gaping posterior margin, with which it unites by a 


gentle curve; surface marked by strongly rounded ribs and 
grooves, subconcentric, sinuous and uniting with each other at 
a& common groove which is parallel with the anterior margin. 


Only 
species 
visible. 


a single poorly preserved cast of a right valve of this 
has been found, the anterior portion of which is not 
It was collected in the heavy conglomerate which 


marks the base of the Comanche Series at its contact with the 
Carboniferous formation, on Sycamore creek, Burnet county, 
Texas, near the crossing of the Burnet and Travis Peak roads. 
The species is named for Dr. Otto Lerch, of the Louisiana State 
Geological Corps, who, as a Texan, has made yaluable contri-" 


butions 


Shell 


height, 


to the knowledge of his State. 
Pleuromya (?) henselli sp. nov. 
Plate IV, Figs. 1, 2. 


elongate-elliptical ; length, three and one-quarter inches ; 
two inches; umbones anteriorly subcentral, round, and 


not prominent; anterior margin strongly rounded, continuing 
by curvature into the pallial margin; pallial margin elongate, 


slightly 


curved ; posterior margin sub-truncate, slightly gaping ; 


anterior umbonal margin sinuous, slightly gaping; posterior 
umbonal margin about one-third longer than anterior ; interior 
and hinge mechanism not seen. 


The generic position of this species is very doubtful; but, in- 
asmuch as it is one of the most characteristic casts of the Glen 
Rose beds in the Colorado River section, it is important that it 
should be here figured. The species has a resemblance to Thra- 
cia myexformis White, but differs in some details. 


Cardi 
vol. 1, p 


Isocardia (?) medialis (Conrad). 
Plate II, Figs. 4,5; plate ITI, Fig. 6. 


um mediale Conrad, U.S. and Mexican Boundary Report, 
. 149, plate iv, figs. 4a, 0. 


Conrad described this form as follows: 


“ Gordate equilateral, ventricose ; base profoundly and nearly 


reeularl 


direct.” 


y rounded ; beaks prominent; posterior margin truncated, 
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To this I would add: 


Variable in shape; shell thick, concentrically striate; beaks 
inturned as in Jsocardia; anterior muscular impression very 
prominent, angular on anterior side; posterior muscular impres- 
sion faint, large in area, almost indistinguishable ; posterior 
margin truncate in normal specimens. Surface marked by 
strong concentric rugose lines. 


The generic position of this form is not satisfactory. because 
the hinge structure has not been found. It is clearly not a 
Cyprina, although sometimes similar forms are referred to that 
genus by paleontologists in Europe; neither is it a Cardium as 
described by Conrad. 

This is one of the most numerous, conspicuous, and character- 
istic species of the Glen Rose beds; it occurs as shelless casts by 
the thousands throughout the vertical and geographic extent in 
Texas and Arkansas, beginning in the lowest fossiliferous hori- 
zon and extending to the top. 

A few specimens were found about ten miles west of Glen 
Rose, upon which fragments of the thick calcified shell structure 
were preserved, showing it to have a concentrically striated sur-° 
face and the anterior cardinal margin and beaks to be as in Jso- 
cardia, as shown on plate vil, fig. 1. 

The form varies greatly in shape, owing to the compression 
and distortion it has undergone im the strata. One of the ex- 
treme variations from the normal is illustrated on plate ii, fig. 5. 


Natica (?) texana Conrad. 


U.S. and Mexican Boundary Survey, p. 157, plate xiii, figs. 
la, 0. 

This species is of rare occurrence in the beds at Glen Rose. 
It is not a Natica, but inasmuch as only casts are preserved its 
generic position cannot otherwise be stated. 


Viviparus (Natica ?) cossatotensis Hill. 


Arkansas Geological Survey, Annual Report 1888, vol. 1, p. 
130, plate iii, figs. 4, 4a, 5; 5a. 

This form was originally described in my Arkansas Report 
from an isolated locality in Sevier county. Many consider it a 
Natica, but it is too imperfect to assert its generic position with 


certainty. The writer inclines to the belief that it is a fresh or 
brackish water form, 
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Cylindrites (?) sp. indet. 


The writer has collected from the base of the Glen Rose beds 
in Parker county a few specimens of a small gasteropod very 
much resembling Cylindrites bullatus Lye. and Mort. Unfortu- 
nately the specimens have been lost. 


Buccinopsis (?) parryi Conrad. 
Plate VI, Fig. 1. 


U. S. and Mexican Boundary Report, p. 158, plate xiii, figs. 
4a, b. 
B. Conradi Hill. Arkansas Geological Survey, Annual Report 


1888, vol. 11, p. 180, plate ili, figs. 2, 2a. 


Conrad describes this species as follows: 

“ Subpyriform ; longitudinally undulated and ornamented 
with rugose, revolving lines, spire scalariform; aperture large 
and patulous.” Conrad also says: “ Under this name I have 
described a cast which cannot be referred to any known genus; 
it is certainly not a true Buccinopsis, nor can its generic char- 
acter be determined because of poor preservation.” 


The writer has found casts of this form in great abundance in 
the lower fossiliferous horizons of the Glen Rose bed at gypsum 
bluffs of the Little Missouri, in Arkansas, and at Glen Rose. In 
some instances the casts show marks in the shape of depressions 
extending across the lower whorl and the sutures are very deep 
and distinet. The whorls and spire of a more perfect specimen, 
shown in plate vi, fig. 1, are six in number and very flat 
and angular at their upper edge. Whatever may be the true 
generic position of this form, it is a very useful stratigraphic aid 
to the student of the Glen Rose beds. The form is readily dis- 
tinguishable from Tylostoma pedernalis Roemer by its greater 
uumber of whorls and entirely different outline of the aperture. 


Tylostoma pedernalis (Roemer). 
Plate VI, Fig. 2. 


Natica pedernalis and N. pregrandis Roemer. Kreidebildungen 
von Texas, p. 48, plate iv, figs. la, 6; plate iv, figs. La, 0. 


“Shell large, ovate; whorls flat, angular above; lowest or 


-basal whorl three times as high as the spire; spire composed of 


three coils. Aperture, elongate ovate.”—Roemer 


5—Brot, Soc. Wasu., Vou, VIII, 1893, 
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Dr. Roemer described this large and abundant species of the 
Glen Rose beds from specimens collected on the Pedernalis 
river. He also described Natica ( Tylostoma) pragrandis, which 
he asserted differed only by its larger size. 

The species occurs in the greatest abundance throughout the 
extent of the Glen Rose beds in Arkansas, Texas, and Mexico, 
and is preserved only as casts, without shell structure. From 
observations of hundreds of individuals, I am of the opinion that 
the two species of Roemer are identical. 

These forms are indistinguishable from many species described 
from the Neocomian of France and Spain, where the genus Ty- 
lostoma has its culmination, ranging, according to Zittel, from the 


Upper Jurassic. Tylostoma similimum Choffat, from Portugal, a _ 


characteristic Neocomian form, is quite closely related, if not 
identical with the Texas species. It also resembles N. gigas 
Bonn. of the Jurassac. 

The specimen figured here is a large flattened individual, 
illustrated in order to show the size and variation in comparison 
with the typical forms figured by Roemer. 

This form occurs throughout the Neocomian of Mexico, in 
Venezuela, Bogota, and on the central Pacifie coast of South 
America, and is one of the distinguishing fossils of the Glen Rose 
beds. 


Vicarya branneri sp. noy. 
Plate V, Figs. 1-7. 


Pleurocera strombiformis (Schlotheim) Hill. Neozoic Geology 
a] * = 
of Southwest Arkansas, p. 129, plate ii, figs. 1, 2, 8, 4, 5, 6, 7, 
lod loa > ‘ ¢ see S eahe a 2 2 . { 
1, 7b, 8,9, 10, 11, 12, 12a; plate iii, figs. 6, 6a, 6, 6c, copies of 
Kuropean figures. 


Compare— 


Vicarya helvetica Verneuil and De Loriére. Description des 
Fossiles du Néocomien Supérieur de Utrillas et ses Environs, p- 
2, plate i, fig. 1. 

Vicarya lant Verneuil and De Loriére. Thbid., p. 5, plate 1, 
fig. 8. 

Vicarya strombiformis Verneuil and De Loriére. Ibid., Docs 
plate 1, fig. 4. 


Vicarya pradoi Verneuil and De Loritre. Tbid., p. 10, plate i, 
fig: 5, 
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Turritella helvetica Pictet and Renevier. Mater. pour la paléont. 
Suisse du ter. aptien, 1854. 

Cassiope helvetica H. Coquand, Monogr. paléont. de V’ét. aptien 
de Espagne, 1866. 

Cerithium lujani Verneuil. Bull. de la Soc. Géol. de France, 
2e liv. Tome x, 1853. 

Cerithium luxant Verneuil. Memoria geognostica de Castellon 
par Vilanora, 1859, plate iii, Fig. 7. 

Cassiope vernewilli HW. Coquand. Monogr. paléont. de l’ét. apt. 
de l’ Espagne, 1866. 

Murex strombiformis Schlotheim. 1820, Petrefact., p. 144. 

Muricites strombiformis Schlotheim. Monographie der Nord- 


~ deutschen Wealdenbildung, Dunker, 1846, p. 50, pl. x, fig. 18a, b. 


This form is indistinguishable from the figures of V. lujaniand 
V. helvetica of De Verneuil and De Loriére, but without compari- 
son of type specimens their identity cannot be positively as- 
serted. V. lwjani is described as follows: 


“Shell elongated, with thick test; spire regular, straight, or 
sometimes-a little pupoid; ten or twelve turns of the spire. 
Each turn of the spire is marked by numerous sinuous cross- 
striee, strongly bent inward upon the first anterior quarter of 
each spiral. The sutures are generally well defined.” The 
whorls are also usually marked by two longitudinal elevated 
bands, one near each border, which in the apical whorls and 
adult specimens appear as plain elevated bands, or may be in 
the lower two-thirds of the shell nodular. They continue upon 
the buccal face or base of the shell as bands. “The lip always 
presents at the posterior or upper end a pronounced gutter. The 
outer lip has a deep, broad indentation corresponding with the 
termination of the basal suture line beneath the last carina or 
row of tubercules. The inner margin of the labial opening is 
thickly encrusted.”—De Verneuil. 


This is one of the most abundant, variable, and characteristic 


forms of the Trinity Division, occurring in the lowest molluscan 


horizons of the Glen Rose beds throughout its extent from An- 
toine, Arkansas, to the Colorado river in Texas. It was first 
figured from Amerie by the writer in his report upon the Cre- 
taeeous beds of Arkansas under the name Pleurocera stronibi- 
formis Schloth., after Zittel. Although a very abundant form, the 
oral aperture was only recently discovered, it having hitherto 
been broken in the delicate structure of the specimens, and the 
generic position thereby made uncertain, as is attested by the 
widely different genera to which it has been referred in Europe. 
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The smallest and largest forms are void of the handsome rows 
of tubercules which distinguish the specimens of medium size. 
The larger adult specimens sometimes attain a length of two 
inches. 

This form is of interest because it is the characteristic species 
of the Wealden (Lower Neocomian) beds of Europe. It may 
be the same as Melania strombiformis, first described from the 
Wealden strata of North Germany by Schlotheim. 

De Verneuil and De Loriere, in 1886, published most excel- 
lent figures and descriptions in their paper upon Matérieux pour 
le Paléontologie de l’Espagne, entitled “ Description des Fossiles 
du Neocomien Superieur de Utrillas et ses Environs,” Paris, 
1868. They review the literature of the species and refer it to 
the Vicarya, a subgenus of Cerithide. They make four distinct 
species of their specimens, which I believe to be variations of 
the same species, all of which except one occur in intimate asso- 
ciation in the lower Glen Rose beds. 

Professor Jules Marcou, in the previously mentioned review 
of my Arkansas species, asserts that the form is a Nerinza, but 
the forms are absolutely void of the characteristic folds which 
occur upon the columella of that genus, and hence he is mis- 
taken. . 

The form occurs in great abundance at the gypsum bluffs of 
the Little Missouri, in Arkansas. At the plant bed locality near 
Glen Rose, Texas, it is still more abundant and shows the variety 
helvetica and lwjani preserved together in great masses. At Post 
Mountain, near Burnet, Texas, the badly worn shells of this 
species occur in an agglomeration ten feet thick (plate v, fig. 
7), void of other species and embedded in a matrix of the min- 
eral grahamite. In this mass all the varieties can be found in 
association. 


Nerinea austinensis Roemer. 


toemer. Paleont. AbhandL, vol. rv, p. 295, plate 81, fig. 8. 
Fragments resembling this species are abundant in the upper 
or Mount Bonnel beds of the Glen Rose beds, but are so poorly 


preserved as to render their assignment to it only provisional. 


I have found them in the Strontionite beds of the Colorado sec- 
tion, and a stratum of the beds near the summit of Mount Bon- 
nel consists almost entirely of calcified Nerineas. In outer 
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marking they correspond to the N. austinensis of Roemer, origi- 
nally collected from the Caprina limestone near Austin. 

The Nerineas do not occur in the Comanche series higher than 
the Caprina limestone of the Fredericksburg Division and not at 
all in the Upper Cretaceous, where Roemer erroneously supposed 
this species (originally collected by Mr. Stolley) to occur. 


Weritina sp. indet. 


A characteristic fossil of the beds at the base of the Glen Rose 
subdivision is a small Neritina. Unfortunately the writer’s speci- 
mens were lost in the removal of his collections to Washington, 
but there are others in the United States National Museum, 
which he collected from Hood county for the United States Geo- 
logical Survey in 1886, and it is hoped that they will be figured 
and described. ' 

This form occurs throughout the basement beds in Arkansas 
and in Hood and Parker counties, Texas. 


Neumayria walcotti Hill. 
¢ Plate VIII, Figs. 1, 2, 3. 


Ammonites walcotti Hill (not Sowerby). Annual Report Ge- 
ological Survey of Arkansas 1888, vol. 11, p. 189, plate 1, figs. 1, 
la, 1b. 

Nikitin (Mem. de l’Acad. St. Petersburg, 1881), defines this 
genus as follows: 


Shell flat, widely umbilicate; convolutions thinly rounded, 
marked by fine falcate lines; lobes and saddles low, slightly 
incised; siphonal lobes longer than the first laterals; the two 
lateral and accessory lobes little developed. 


Only one specimen of this species has thus far been discovered. 
It occurred in association with O. franklini, Vycaria lwani, 
Eriphyla arkansaensis, and other mollusks herein described. 
The form very mueh resembles in outward appearance the fig- 
ures of the genus Ozxynoticcras of Hyatt, as given by Zittel 
and Steinman in their Manuals, but Professor Hvatt refers to it 
to Newmayria, and contributes the following comments upon the 


— 


specimen : 


Sem ‘ 
“Your Ammonites walcotti is probably a Newmayria. The as- 
pect is Jurassic, but this group, Upper Jura, and the species 
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nearest walcotti occurs in the very top of the Jura of Central 
Volga stage, supposed by some to be similar to the Purbeck in the 
upturn at Malm. The obscuration of a portion of the sutures 
occurs over the most important part of the outer side, and the 
structure of the abdomen, which is rounded and has no keel, 
is not very consistent with the reference either to the Newmayria 
of the Jura or the so-called Newmayria of the Cretaceous. Never- 
theless it agrees better with those of the Jura than the Cretaceous 
ones referred to the same genus by Nikitin.” 


Whatever may be the range of this genus in Europe, the writer 
is inclined to the belief, from the stratigraphy and association, 
that its occurrence in Arkansas is lowest Cretaceous, and Pro- 
fessor Hyatt’s opinion serves to strengthen the position of the 
writer in his reticence in earlier papers in expressing a more 
definite assignment of the Trinity beds before minutely studying 
the accompanying faunas. The specimen was collected in the 
banks of Town creek, one mile southeast of Murfreesboro, Ar- 
kansas. Named in honor of Mr. C. D. Walcott. 


Acanthoceras (?) jus ine sp. nov. 
Plate VII, Figs. 1, 2, and 3. 


Discoidal thin and flattened in general outline, deeply um- 
bilicate, marked by numerous simple, gently sinuous ribs extend- 
ing across the convolution and separated by shorter ribs, which 
disappear near the middle of the conyolution ; abdomen oblately 
rounded; suture lines not preserved in specimens found; um- 
bilicus (fig. 2) narrow, depressed. 


e 


This species occurs in a coarse sand in the Trinity beds of 
Travis Peak post-office, in western Trayis county, Texas, only 
four specimens having thus far been found. It is preserved as a 
cast, unpropitious for the preservation of the shell structure. It 
is the only ammonitic form thus far found in the Trinity Divis- 
ion, excepting Newmayria walcotti, but is of little value in deter- 
mining the stratigraphic position of these beds. 

Professor Hyatt has provisionally referred it to the family 
Acanthoceratide, and suggests a resemblance to A. remondii Gabb, 
from the Cretaceous of California. Our species, however, in the 
writer's opinion, is quite different in general aspect, being very 
much more flattened, nore rectangular at the dorsum, and pos- 
sessing wider convolutions. If has some external resemblance 
also to the genus Hoplites. 
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ARTHROPODA. 
Cypridea texana gp. nov. 


Plate I, Figs, 8a, 3b. 


Shell microscopic; elongate ovate globose, with angular ap- 
pendage shown in fig.1; opalescent or hornys cardinal margin 
toothless, thickened centrally ; opposite or ventral margin slightly 
undulate ; surface smooth, and not visibly punctate. 


It is. difficult, says Zittel, to classify with certainty even the 
families of the Ostracoda, owing to the fact that the shell only is 
preserved, which is not sufficiently differentiated to justify exact 
diagnosis. The species here given occurs in abundance in the 
Glen Rose beds, but usually only the merest outlines are pre- 
served, or mere granules which suggest the form. In the mol- 
lusean fauna at the plant bed of the Paluxy, near Glen Rose, 
however, I was so fortunate as to secure a small fragment in 
which the shell structure was well preserved. That the species 
belongs to the Cypridz is strongly probable, resembling both the 
genera Cypris and Cypridea. I have placed it in the latter pro- 
visionally, because it is a marine form, occurring in masses of 
marine shells or mollusca, while the former genus is a fresh 
water one and of more recent occurrence. 

There are large masses of sub-oolitic material in the Mount 
Bonnel beds, which are apparently largely composed of these 
minute Crustacea. The Cypridz are also abundant in the Lower 
Neocomian, or Wealden, of Europe. 


* PLANTA. 
Undetermined species. 
Plate:t, Figs. 1; a, bie, d: 
(“ Goniolina?” of author’s previous writings.) 


Spherical cone-like bodies, varying in size from three-quarters 
to one and one-half inches in diameter ; slightly elongate, oblate 
or depressed at upper end, with well defined circular scar show- 
ing attachment to receptacle; surface consists of minute imbri- 
cate scales, usually worn down or indistinct; scales elongate 
ovate or sub-diamond-shaped, elongated toward upper end, and 
crowded around receptacular scar ; seed minute. 
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This problematic organism has been provisionally referred to 
Goniolina in my previous papers. It occurs from the base 
to the top of the Glen Rose beds as small spherical calca-’ 
reous casts, and extends into the lower layers of the Comanche 
Peak group at Mount Barker, Travis county. The biologic rela- 
tions of this organism have been a problem for years, and it has 
been referred to the Echinodermata, the Foraminifera, and to 
the vegetable kingdom by various persons to whom it has been 
submitted. Its occurrence in the chalky strata of the Colorado 
section remote from other land débris and in association with 
Foraminifera (Orbitulites terana Roemer) seemed to oppose the 
fact that it was a fruit or a land plant. The recent discovery by 
Mr. J. W- Harvey of other plants of many species in the chalky 
limestone beds near Glen Rose, which have recently been de- 
scribed in the proceedings of the United States National Museum 
by Professor Fontaine, dispelled the foregoing hypothesis. Im- 
mediately beneath the stratum containing the plant bed is 
another containing many flattened moulds of what could be mis- 
taken for fucoid stems, and associated with these are numerous 
specimens of the fossil here figured. A careftil study in situ of 
the surface of a stratum in which these stems were well exposed 
showed that they branched very much like coniferous plants. 
At the termination of each ramification was found one of the 
small spherical casts, as if the limb of a plant laden with cones 
had been buried in the mud and its cast preserved. Recently, 
however, the fruit structure has been determined in the speci- 
mens themselves as figured on plate i. 

The species should be named for Professor Lester F. Ward, 
who has done so much for American paleo-botany and has ever 
encouraged the writer in his studies. . 

The form occurs from Glen Rose southward to the Colorado in 
great quantities and ranges throughout the Colorado River section. 

It could be doubtfully referred to the genus Araucarites, which 
it more closely resembles than any other, although this is for the 
botanists to determine. This genus is abundantly. represented 
in the Wealden (Lower Neocomian) of Europe and in the Poto- 


mac formation of this country, as described by Professors Ward 
and Fontaine. 


Pate I. 


Fiaurre 1.—An undetermined plant. 
1a.—Imbricate scales of cone (?), enlarged. 
1b.—Imbricate scales (worn) showing seeds (?). 
le.—Scars, apparently attachment of seeds. 
1d.—Outlines of scales and seeds (?) on worn surface. 
Figure 2.—Pattellina texana (Roemer). (Copy of Roemer’s figure of 
Orbitulites texana.) 
2a,—Cross-section, showing irregular structure of interior. 
2b.—Portion of base, showing irregular granular structure. 
2c.—Pores of upper surface, greatly magnified. 
2d.—Labyrinthoid pores of another part of upper surface, mag- 
. nified. 
~ Ficure 3.—Cypridea texana sp. nov. 
3a.—Ordinary aspect of shell. 
3b.—Ventral border of union of valves. 
All magnified 100 times. 
Fieurn 4, 4a, 4b.—Serpula paluxiensis sp. noy. 
Fiaure 5.—Anomia texana sp. nov. 
Fiaurr 6.—Ostrea franklini ragsdalei var. nov. 
Ficures 7, 8.—Leda harveyi sp. nov. Magnified 20 diameters. 
Ficures 9, 10.—Chione (?) decepta sp. noy. 
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Puate II. 


Fieures 1, 2.—Pholadomya knowltoni sp. noy. 
Figure 3.—Pecten stantoni sp. nov. 

3¢.—Detail of marking of larger valve. 
Fiaurre 4,—Isocardia (?) medialis (Conrad). 
Fiaurr 5.—Distorted specimen. 
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Figures 1, 2—Cucullzea comanchensis sp. nov. 
Fiaures 3, 5.—Trigonia stolleyi sp. noy. 
Ficurr 4—Trigonia crenulata Roemer. 
Fiaurr 6.—Isocardia (?) medialis (Conrad). 
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FURTHER NOTES ON YUCCA INSECTS AND- YUCCA 
POLLINATION.* 


BY Cy), BUY PED, 


PRONUBA MACULATA. 


Since the presentation, a year ago, of the communication on 
“Some Interrelations of Plants and Insects,” in which I sum- 
marized what was then known of Yucca pollination and the 
Yucca moths, some further interesting observations have been 
made, and the facts which I have to present to-night should be 
looked upon as additional to those set forth in the previous 
paper (vol. vu, pp. 81-104). On account of the singular struct- 
ure of Yucca whipplei, which was known to be pollinated by 
Pronuba maculata, I was quite anxious to obtain the facts in 
reference to this species. The long stamens, the sticky and 
abundant pollen, and the peltate stigma, with its long hyaline 
papille, are characters which would seem to facilitate ordinary 
pollination, though the restricted style would render this more 
difficult, and the peculiarities of Pronuba maculata, with its 
modified tongue, and maxillary tentacles very long and attenu- 
ated at tip, were, I felt quite sure, special adaptations to fit it 
for itswork. This Yucca is not only one of the most interesting 
from the structure of its flower, but is one of the noblest of the 


* Presented at a meeting of the Biological Society of Washington, May, 
1893. 
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cespitose species and placed in the subgenus Hesperoyucca. 
The flowers are borne in immense panicles on a stalk which 
arises directly from a crown of leaves near the ground and 
reaches sometimes a height of twelve feet or more, and I present 
herewith a photograph which very well illustrates the magnifi- 
cence of some of the larger specimens (pl. rx). At my request 
Mr. D. W. Coquillett, of Los Angeles, California, made some 
special observations last year on the pollination of this species, 
and on the 12th of June he was able to witness the operations 
both of oviposition and pollination on a plant while yet the sun 
was shining brightly, about forty minutes before setting. The 
act of oviposition does not differ in any particular from that 
which I have already described in detail for Pronwba yuccasella. 
The pollen is deliberately gathered, and a mass nearly half the 
size of the insect’s head is held under her neck by the coiled ten- 
tacles. In pollinating, the tentacles are uncoiled and stretched 
so that the tips may be inserted into the upper part of the 
stigma. Mr. Coquillett describes the process of thus pollinating 
the stigma as lasting about half a minute, after which the insect 
that he watched descended the ovary and at once mounted to 
the top of one of the stamens. Here, with her tentacles, she re- 
moved both pollen masses (moving her head from side to side 
during the operation) and added the pollen thus gathered to 
the mass which she was already carrying. She went to two 
other stamens in succession, gathering a pollen mass from each. 
sey Coquillett, in communicating his observations, remarks that 

“it was indeed surprising to witness the evident intelligence 
which this insect displayed in all her actions wherever the pistil 
of the flower became pollinated solely through her own labors, 
and that she went through these maneuvers with the evident 
intention of pollinating the flower appears to admit of no doubt.” 

A number of insects have been observed associated with the 
flowers of Yucca whipplei, but none of them as observed by Mr. 
Coquillett acted in any way to produce pollination, either inten- 
tionally or by accident. As a check to prove the. influence of 
Pronuba on the production of fruit, I desired Mr. Coquillett to 
enclose another panicle and exclude the moths. We were both 
somewhat surprised at the result, namely, that a certain num- 
ber of the pods set on this panicle, and this would prove that 
(so far as a single experiment justifies conclusion) the species is 
capable of a certain amount of self-fertilization. 
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So far as they go, Mr. Coquillett’s observations on the actions 
of Pronuba maculata agree very well with those of Professor 
William Trelease, who made a special trip through the south-, 
west in the spring of 1892 with a view of studying the pollina- 
tion of those Yuccas which had not hitherto been studied in this 
connection. He has published a most interesting article in the 
Fourth Annual Report of the Missouri Botanical Garden, en- 
titled “ Further Studies of Yuccas and their Pollination.” This 
is, in fact, a most valuable contribution to our knowledge of the 
subject, and is complementary and additional to my own paper 
published in the annual report of the same series for the previous | 
year. Mr. Trelease’s life studies of Y. whipplei have added mate- 
rially to our understanding of its floral characteristics. The 
anther cells on dehiscing contract so as to expose the pollen 
freely, but the contents of each cell forms a “rather consistent, 
two-lobed moist mass, which is held by its lower part but pro- 
trudes prominently from the open anther.” The ovary is free 
from the longitudinal depressions which in the other Yuccas 
usually correspond with the appressed stamens. The capitate 
stigma is slightly indented at the center “and covered with long, 
hyaline, delicate papille which are always moist with abundant 
secretion that at length becomes almost gelatinous over the 
middle of the stizma.”* He found the nectar apparatus well 
developed, the septal glands, though narrow, reaching commonly 
to the base of the ovary, with a conducting groove of correspond- 
ing size. The glands are, also, though smaller. more active than 
in most other species of Yucca studied by him. | Professor Tre- 
lease also notes that the characteristics of this fléwer would seem 
to make it easily self-fertilizable, and remarks on the exceptional 
occurrence in the lower part of the Cajon. Pass of a few plants 
with more or less abundant, partly developed, but unusually 
diminutive capsules, in which no evidences of Pronuba action 
were to be found; and this, added to the experiment made 
by Mr. Coquillett, would seem to indicate that where Pronuba 
is absent whipple: has the same exceptionally limited power of 
fructification, whether by self-pollination or pollination by other 
agents, that we know to be possessed by aloifolia among the true 
Yuccas. Recognizing this possibility, Professor Trelease was 
somewhat surprised to find that, with the single exception which 
he noted, no fruit, among all his observations, was discovered 
which did not clearly show the work of Pronuba. 
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From his account, as well as that of Mr. Coquillett, it appears 
evident that Pronuba maculata, in accordance with the greater 
tendency of the flowers of whipplei to open during the day, is 
more diurnal in habit than Pronuba yuccasella, carrying on the 
acts of oviposition and pollination during the day. Further, 
unlike the other Pronubas so far known, this species rests with 
the head toward the stigma, and when disturbed is very apt to 
drop suddenly from the flower and take wing. I cannot do 
better than quote verbatim Mr. Trelease’s interesting account of 
the act of pollination, that of oviposition being, as already stated, 
absolutely the same as in yuccasella : 


“Having withdrawn the oviduct, in doing which she moves up so that 
her head is about level with the stigma, or even before this organ is en- 
tirely freed, the moth usually proceeds to pollination ; but it is not infre- 
quent for two eggs to be laid between each two visits to the stigma, and, 
owing to her peculiar alertness, she appears to be even more easily 
frightened into omitting pollination than are the other species of Pro- 
nuba. Standing with her head at about the height of the stigma, with 
the short tongue projecting out in front, she uncoils her long tentacles 
from the compact mass of pollinia, which she carries similarly to the 
other Pronubas, only that small part of her burden which adheres to the 
bases of the tentacles being removed from it, and, raising her body on 
tiptoe, she very slowly saws the tentacles back and forth across the top 
of the stigma, generally following one of the three shallow grooves, and 
very carefully working their slender tips into the more or less gummy 
exudation over the central depression. Sometimes the operation is inter- 
rupted long enough to admit of the tentacles being coiled back against 
the load of pollen and again extended; but the curious manner in which 
her head is held back from the stigma, as a rule, prevents any of the main 
load from reaching even the marginal papillee. 

“On first witnessing this operation I was impressed by the much slower 
motion of the moth than usual and the evident care which she took to 
run the ends of the tentacles into the central depression of the stigma, 
which I then supposed to be solid. The subsequent discovery of the stylar 
canal, communicating with the ovarian cells, showed that it is into this 
narrow passage that she so carefully guides the tips of her tentacles with 
their modicum of pollen, and no doubt the abundant stigmatic secretion 
serves not only to foster the development of the nascent pollen tubes 
after pollination, but, wetting the tentacles, aids in the disintegration of 
her mass of pollinia. These, if really related to her work, would seem to 
have acquired their coherent structure as a means of facilitating their 
collection rather than as an adaptation to their removal bodily from the 
anther to the stigma, as is the case in orchids and asclepiads, where, how- 
ever, special means of secure attachment to the insect accompany this 
aggregation of the pollen grains into a large mass.” 
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A further interesting fact connected with the pollination of 
this species is that Professor Trelease discovered a purely black 
variety (which he describes as aterrima) of ‘Pronuba maculata con- 
nected with the variety graminifolia (Wood) of Yucca whipplei, 
common in San Bernardino county. The actions of this black 
variety are similar to those of the typical form, and it is also 
diurnal rather than nocturnal in its movements. The method 
‘of gathering the pollen mass is thus described: 


“Flying into a flower, the moth runs about the bases of the stamens 
after the manner of other species, then quickly clambers upon the inner 
side of a filament, and, with the tentacles extended over the pollinia, 
drags first one and then the other out of the anther cells, pressing them 
together under the throat, and subsequently compacting the mass to- 
gether, much as yuccasella does the powdery pollen of other Yuccas, so 
that the ball finally consists of as many as ten or a dozen pollinia. So 
quick and energetic are the motions by which the pollinia are removed 
that the stamens are often shaken quite violently, as I have before noted 
in the more nervous attempts of yuccasella.” 


PRONUBA YUCCASELLA ON THE PaciFic Coast. 


Of the fleshy fruited Yuccas Professor Trelease was able to 
study, among others, Yucca baccata Torrey, which is pollinized 
by Pronuba yuccasella. While he was not able to observe the acts 
of pollination, all the circumstances and the facts which he ob- 
tained would indicate that it is precisely the same as described 
for other species of Yucca that are fertilized by this moth, and 
the fertilized flowers show “ conclusively that the pollen‘is thrust 
well into the stigmatal canal,” or in some cases apparently even 
into “the top of the ovarian cells, which, owing to the short 
style and the deep stigmatic notches, they [the moths] can reach 
easily with their long maxillary tentacles.” The moths taken 
from flowers at Cabazon and San Diego are somewhat above 
the average in size, with the horny and chitinous parts somewhat 
darker than in the typical form, but specimens which he sent 
me cannot be considered to have even varietal differences, and 
find their counterparts in my cabinet in specimens from Dakota 
and Colorado. 

Yucca rupicola Scheele, of southern Texas, and Y. elata Engelm., 
extending from southern Texas to southern Arizona, are both 
pollinated by Pronuba yuccasella, as Professor Trelease ascer- 
tained. 
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PRONUBA SYNTHETICA. 


Mr. Trelease was also fortunate enough to be able to study the 
operations of Pronuba synthetica on the flowers of Yucca brevifolia. 
This Pronuba is slower in its movements and slower to take 
flight than the other species observed, though he found it more 
active during the day than is Pronuba yuccasella. It takes wing 
less readily and then merely sails down to the ground. This 
indisposition to leave the flower may be connected with the 
almost constant high winds on the Mojave desert, where this 
Yucca most abounds. The fertilized pistils of this Yucca are 
quite noticeable, by comparison with those of other species, by 
their symmetry and lack of constriction or indentation so uni- 
formly present in the Yuccas that are punctured by Pronuba 
yuccasella and P. maculata. The explanation is found in the 
fact that Pronuba synthetica pierces “the uppermost part of the 
style, conveying its eggs down to the ovary through the stylar 
channel, the course followed by the pollen tubes.” This fact 
interested me very much, for I recollected very well in my first 
studies of Pronuba yuccasella, before the act of oviposition had 
been witnessed, that, puncturing for the purpose of oviposition 
being unrecorded and therefore quite exceptional among Lepi- 
doptera, I was strongly of the opinion that the ege would be 
‘thrust through the stigmatic opening down the stylar channel. 
The instinct to oviposit only on the youngest flowers is particu- 
larly marked in synthetica, which Trelease frequently saw forcing 
itself into the narrow clefts between the rigid sepals of the open- 
ing bud, the flattened form of the insect facilitating the opera- 
tion. This habit also suggests the cause of the looseness of the 
wing scales and the ease with which they are lost. Mr. Trelease’s 
observations in detail on the actions of this Pronuba cannot well 
be condensed, and I quote them entire: 


“When about to deposit an egg, having selected a suitable flower, the 
female of synthetica runs to the bottom of the stamens much as yuccasella 
does, makes a rapid, more or less complete circuit of their bases, and then 
quickly ascends to the very top of the pistil, her thorax rather higher 
than the end of the stigma, and with her short but strong ovipositor cuts 
through the thin wall, into the stylar channel, rarely as much as 2 mm. 
below the tip of the stigma, meantime holding fast to the pistil, the sta- 
mens being below her reach. The long extensile oviduct is then passed 
through the puncture, the egg being laid apparently within the ovarian 
cell, along the funicular end of the ovules. In removing the oviduct the 
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moth not infrequently carries her body across the stigma, so that at first 
sight she appears to be withdrawing it directly from the mouth of the 
stylar canal; but I have never seen her make direct use of this canal. 
The operation consumes more time than does the oviposition of either 
yuccasella or maculata as I have observed them, and usually takes alto- 
gether from two and a half to three minutes. Sometimes two or more 
eges are laid before the stigma is pollinated, but commonly after laying 
each egg the moth retreats to the bottom of the flower and then again 
ascends the pistil until her head is brought even with the stigma, when 
she uncoils the large-tentacles from their resting-place against her load 
of pollen and passes them back and forth in the stigmatic chamber, with 
almost the same motion as the eastern species, usually making use of one 
of the stigmatic notches. While so employed she carries the rather short 
tongue alinost straight out above the stigma, but I have never seen her 
make any use of it to force pollen into the latter, nor has she been ob- 
served to attempt to feed on the slight stigmatic secretion, nor to search 
for food at the base of the flower, where, if anywhere, the nectar of the 
septal glands should be found.” 


Professor Trelease has not yet published anything upon the 
other species of Yucca insects which he collected, and I take 
this occasion to present some few unrecorded facts in reference 
to some of the species of Prodoxus which he was kind enough 
to send me, as also some additional data from other sources. 


THE Species of PRODOXUS. 


Prodoxus coloradensis—This was described by me from a single 
male taken in 1884 by Mr. H. K. Morrison in Colorado. In 
April, 1892, Mr. F. V. Coville, the present botanist of the Depart- 
ment of Agriculture, gave me a few small pieces of the flower- 
stem of a Yucca infested by a Prodoxus larva. The plant was 
collected in the Charleston mountains, Lincoln county, Nevada, 
the previous February, and was undoubtedly Yucca baccata. 
From these pieces of stem I reared early in the present month 
two imagos which proved to be Prodoxus coloradensis. 

I have also received from Professor Trelease four other col- 
lected specimens, rather battered and imperfect, which belong 
to this species, all taken from the flowers of Yucca baccata at 
Banning, California. These two bred specimens are constant 
and agree thoroughly well with the type, except that there is no 
inclination to pale yellowish in the white scates of the head, and 
the thorax shows some black scales on the tegule, a line of 
black around the collar, and, in one of the specimens, along the 
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middle of the thorax; characters not noticeable except in well- 
preserved specimens. The white portion of the antenne extends 
also in these two specimens beyond the basal third and fully to 
one-half the length of the organ. The four collected specimens 
from Professor Trelease indicate considerable variation ; in one 
specimen the outer arm of the transverse Y-band across the pos- 
terior portion of the wing being absent, while in another it is 
broken, as is also the basal portion of the median band. The 
game is true of the band across the middle of the wing, while 
the upper portion of this band is connected with the basal band. 
The larva shows no striking characteristics, but is very similar 
to most other Prodoxid larvee, being uniformly yellowish-white, 
the head and cervical shield anteriorly slightly darker, the ocelli 
black, and the mandibles brown and three-toothed. 

Prodoxus reticulatus—One of the specimens received from Tre- 
lease taken in flowers of Yucca whipplei, variety graminifolia, 
at Arrowhead Springs, in California, would indicate that this 
species, which I described from three females from Los Angeles 
county, California, and the habits of which were not known, 
breeds in. some part of this Yucca. The single female sent by 
Trelease is interesting in that it shows some variation in the 
direction of coloradensis, especially by the separation of the basal 
half of the W-shaped band. 

Prodoxus cinereus—A section of the flower-stem of Yucca 
whipplei sent me by Mr. Coquillett last July contained a number 
of different larvae, and among them most numerously one which 
subsequently proved to be the larva of Prodoxus cinereus. We 
have known that this species breeds in the main stem of this 
Yucca, but none of the early states had been observed. The 
larva is remarkable in that it differs materially from the typical 
Prodoxus larva. It is, first of all, very much more elongate, 
with the sutures between the segments more strongly impressed. 
It is, further, more uniform in diameter than the typical Pro- 
doxus larva; but the most striking feature is the anal segment, 
which bears on its ventral plate two stout, brown, decuryed 
horns resembling those of the larva of Trogosita in Coleoptera, 
except that these are curved in the opposite direction. I add 
a technical description : 


Propoxus cinErEus. Larva,—Average length when full grown, 8.25 mm. ; 
body elongate, but slightly curved, the joints moniliform; head rather 
large, more horizontal, and more free than in other species, light brown in 
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color, darker anteriorly ; borders of clypeus almost white; pigment spot 
around ocelli, and the mandibles dark brown; the Y-shaped lines distinct 
and having exactly the outline of a rather narrow wine glass ; cervical 
shield pale, but fuscous around the borders and especially at the middle 
of the anterior border; sinuate laterally and cleft posteriorly by the pale 
mesial line; characteristic feature a pair of decurved, dark, horny anal 
hooks, situated on the ventral apex ; anal plate but faintly chitinous and 
with a fuscous mark upon it; a sub-ventral depressed line but faintly 
indicated and more highly polished than the rest of the surface ; spira- 
cles extremely small, with a faint yellow annulus, the prothoracic pair 
situated on the sub-ventral depressed line, the others much higher up on 
the anterior third of the segments ; no thoracic legs, but slight tubercles 
in place of them; general color faint bluish-green or yellowish-green, 
losing color, however, in alcohol. 

Pupa.— Offering no peculiar structures, but presenting the characteristics 
of the other species of the genus; skin very delicate ; the cephalic projec- 
tion not very prominent and the anal tip absolutely smooth; dorsal 
spinules reduced almost to obsolescence. The shrunken larva skin with 
its two strong hooks remains attached to the tip of the body of the pupa, 
and doubtless serves to hold it secure when it pushes from the surface of 
the thin epidermis to give forth the imago. 

The imagos issued from the 11th of April to the 8th of May, the antennal 
sheaths and leg sheaths of the pupa separating, the former curling very 
much, as in other Lepidopterous pupze which have wood- or pith-boring 
larvee. 


Prodoxus zenescens.—Professor Trelease has sent me a full ac- 
count of the oviposition of this species upon Yucca whipplei, and 
it corresponds in every particular with the oviposition of Pro- 
doxus decipiens in the East. In this case the species is not con- 
fined to one or the other of the forms of whipplei, but occurs on 
both the typical form and the variety gramunifolia. 

Prodoxus intermedius —This species was described from two 
female specimens taken in Texas and one taken in Colorado, in 
1887. It is a most interesting form, bearing an even more de- 
ceptive resemblance to Pronuba yuccasella than does the much 
commoner Prodoxus decipiens. For though the female lacks the 
remarkable maxillary tentacles of Pronuba, the ovipositor is long 
and delicate, very much as in the latter species. I have been 
anxious, since publishing the original description, to obtain a 
male of this rather puzzling species, and, fortunately, Professor 
Trelease sent me specimens associated with the females. Ona 
superficial examination the males of this species would be sepa- 
rated with great difficulty from the males of Pronuba yuccasella ; 


- but upon denuding the genitalia the differences at once appear, 
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and it is curious to note that while the form of the genitalia, 
though showing slight variation, corresponds with ‘that of Pro- 
doxus decipiens, yet the claspers agree more nearly with those of 
Pronuba yuccasella, in having but the one large tubercle. 

Prodoxus intricatus sp. nov.—I recently received from Mr. J. T. 
Mason, who has been kind enough to observe and collect some 
of the Yucca insects for me, a number of specimens of a Pro- 
doxus which he found in the flowers of one of the tree Yuccas 
in Jalapa, Mexico. He sent also flowers and sections of one of 
the leaves of the Yucca, which, from this material, appears to 
be, without much doubt, Yucca guatemalensis. The moths were 
found abundantly in the flowers, but unfortunately reached me 
in rather dilapidated condition. The species is of the same gen- 
eral size as Prodovus reticulatus, and with a somewhat similar 
but more varied and less distinct maculation. It is, however, a 
much darker species. I would simply characterize the species 
here, by comparison with reticulatus, with a view of adding one 
more link in our knowledge of the Prodoxids associated with 
the different species of Yucca. 


In size and general appearance most nearly related to P. reticulatus, the 
general color, however, more sordid, the lighter shades inclining to pale 
fulvous, with a slightly golden sheen. Primaries more acuminate at apex, 
and marked with black scales, taking on, ina very general and indefinite 
way, the pattern of those of reticulatus. Secondaries also more acuminate 
at tip and blacker. Fringes of all wings black. Under surfaces fuligi- 
nous, with the faintest trace of pale marks on the costa of primaries. 
Anal claspers of male short, recurved upward, with a rather angular pro- 
duction on the inferior margin, and with three minute, but distinct, black 
teeth. There is also a similar black tooth on the inner margin near the 
tip. Ovipositor of female similar to that of reticulatus. 

Some of the darker specimens present an almost black appearance, the 
black marks inclosing narrowed, luteous spaces, which appear like so 
many spots. 

Described from 20 males and 5 females, none of them in perfect condi- 
tion. 


CONCLUSIONS. 


The additional facts which I have thus presented upon this 
subject of Yucca insects and Yucca pollination serve to confirm 
the generalizations which I have already indulged in. So far as 
variation is concerned they add still further links to the chain 
of alliances between the different forms of this interesting family, 
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Prodoxide. The black form of Pronuba maculata presents us 
with the question of varietal or specific value that has arisen 
with the plant itself upon which it occurs, so far as regards the 
variety graminifolia of Yucca whipplei. Most specialists would 
be inclined, without any intermediate specimens, to charac- 
terize this black form as a distinct species, especially as it is 
dissociated from the other more typical forms and confined to 
one particular variety of Yucca. Yet in every other character 
but color it agrees precisely with the typical maculata, and I am 
strengthened in my view of considering it a mere variety by the 
well-known variation in the maculation of the typical species. 
It is a form that is differentiated as to color without having yet 
acquired any essential structural differences, though it may 
have lost the power to intercross with the typical form. Here, 
also, the color must be looked upon as of secondary importance 
to the species,and more or less fortuitous, as it is difficult to see 
what advantage the purely black has over the maculate form, 
especially in an insect essentially diurnal. 

So it is in the variation of the banded species of Prodoxus. 
Some of the specimens combine the characters of at least two 
different species, without being referable to either, satisfactorily, 
and in the present state of our knowledge most entomologists 
would be justified in describing them as distinct species; but 
there can be little doubt that. when abundant material from dif- 
ferent localities is obtained, all these transversely-marked forms 
will be difficult to separate. Such, however, is the case in almost 
every genus, whether of plants or animals, and the Prodoxids 
simply furnish us with a rather marked illustration of the fact 
that the variation has gone on and is going on, so far as purely 
colorational characters are concerned, without any very definite 
and unchangeable differences having yet been acquired. How 
strikingly such facts compare with the permanency, even in col- 
orational characters, of such well-established species in the same 
order as the cosmopolitan Vanessa cardui, which, with a most 
beautiful wing design and a most complex colorational pattern 
on the inferior surfaces, remains essentially constant in all its 
details in all parts of the world where it is known. _ 

The decurved hooks in the larva of Prodoxus cinereus are also 
most interesting from an evolutional point of view. Such anal 
hooks are extremely rare in Lepidopterous larvee, being found in 
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only a very few pith-boring or stem-boring species.* -We have 


in this structure, which is so exceptional in Lepidoptera, another _ 


i]lustration of a principle to which I have often referred in my 
writings, namely, that larval structure in insects has been modi- 
fied independently of the ultimate structure, and is, as a conse- 
quence, of very little taxonomic value. Thus we have in this 
same family the larve of Prodoxus, (e. g., the typical decipiens) 
which remain in their short burrows, possessing no legs, while 
those of Pronuba, which quit their burrows and penetrate the 
ground, possess thoracic legs. Yet in the particular case of 
Prodoxus cinereus the larva approaches Pronuba in having 
thoracic tubercles which may be looked upon as either remnants 
of legs or the beginnings of the development of such. This larva 
burrows in the soft pith of Yucca whipplei much more freely 
than any of the other species of the genus so far studied, making 
much longer channels, the substance of the stem being less firm 
than that of the other species of Yucca. In so far, therefore, as 
this particular Prodoxus larva has peculiar structures, we can 
trace their origin to purely dynamic influences, assisted by 
heredity and selection—a consequence, in other words, of en- 
vironment—and repeated independently in lary of different 
orders having no possible genetic connection. 

The distribution of the genus Pronuba, as exemplified in these 
additional observations, is extremely interesting. Pronuba yuc- 
casella, the typical species of the genus, not only occurs over 


*T have not had time to closely scan the literature for cases of this kind, 
but do not recall any. I am familiar, however, with three unrecorded 
instances, two of them of Pterophorid larva which bore the stems of 
Solidago. One is the larva of Alucita kellicottii Fish, which singularly 
departs from the typical Lepidopterous. larva in its elongated body and 
in having a pair of supra-anal. spines which give the anal plate an appear- 
ance so characteristic of that of many Coleopterous larvee. The second 
case is that of an undescribed species of the same family, Pterophoride, 
which has the anal plate obliquely truncate and fringed with a row of 
stiff hairs and with a pair of small thorns at its ventral border, this modi- 
fication also recalling that possessed by several wood-boring Coleopter- 
ous larvee. The third case is that of the larva of a Noctnid, Hadena stipata 
Morr., which burrows in the pith of young corn or maize. It has the 
anal plate obliquely truncate and flattened along the posterior margin, 
which is armed with a series of horny points, and thus again repeats the 
structure which recurs in certain Coleopterous larvee, especially of the 
Elateride, which inhabit burrows in the trunks of trees, 
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half the continent, as I have previously shown, but extends to 
the Pacific coast and is found as far south as San Diego, showing 


- over this wide range absolutely no differences that would justify 


varietal designation. All the characters are absolutely the same, 
and the rather dark coloring of the horny and chitinous parts of 
the body in the California, Dakota, and Colorado specimens 
would indicate that the western forms have this peculiarity as 
compared with the eastern. This species is now known to pol- 
linize all the true Yuccas so far studied, and accompanies them 
across the continent. It thus pollinizes Yucca filamentosa and its 
several forms in the northeast; Y. gloriosa and Y. aloifolia in the 
southeast; Y. angustifolia (glauca) in the Rocky Mountain re- 
gions; Y. rupicola and Y. elata in the southwest; and Y. baccata, 
which connects the territory of Y. angustifolia with that of Y. 
brevifolia and Y. whipplei. It thus occurs in the same territory 
as its two congeners, Pronuba synthetica and P. maculata, with its 
aterrima variety, while these last are restricted to their respect- 
ive Yuccas. This fact, as Professor Trelease has pointed out, 
strengthens the inference that brevifolia and whipplei are primary 
Pacific coast types, while baccata is an immigrant from the east. 
It remains yet to observe the pollinizers associated with Yucca 
filifera, Y. australis, Y. treculeana; and Y. guatemalensis, each of 
which will probably have a distinct Pronuba, while the other 
Yueccas not enumerated here will probably not have distinct 
species connected with them. 

It would carry me too far to speculate further on the addi- 
tional facts brought forth, but I would urge in conclusion that in 
all Mr. Trelease’s interesting observations in his*special studies 
of these different species of Yucca, and after having paid par- 
ticular attention to the point, he has failed to see a single 
Pronuba in any species attempt to feed on either the stigmatic 
secretion or the septal nectar. He was also unable to con- 
vince himself that in any case the insect makes use of the 
tongue in pollination, as he once thought it might. In this and 
other respects he fully confirms the conclusions which I have 
drawn in my previous communication to the Society, while the 
additional data which I have indicated give further force to my 
remarks upon variation, as exemplified by these Prodoxids. 
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DESCRIPTION OF A NEW WHITE-FOOTED MOUSE 
FROM THE EASTERN UNITED STATES. 


BY GERRIT 8S. MILLER, Jr. 


A critical study of over five hundred specimens of Sitomys 
collected in the northeastern United States and adjoining British 
provinces leads me to the conclusion that two distinct though 
somewhat closely related animals are at present confused under 
the name of Sitomys americanus. The two forms may be distin- 
guished by the following diagnoses : 

Ratio of tail vertebree to total length ranging from 40 to 47.9 ; 
pencil, 2mm. to 5 mm.; tail often not sharply bicolor ; young 

usually passing directx: from the plumbeous first coat to the 
russet-brown pelage of the adult, which is thus present in the 
great majority of specimens. : ; americanus. 

Ratio of tail vertebrae to total eae: ranging from 46.5 to 53.6 ; 
pencil, 4.4 mm. to 11 mm.; tail always sharply bicolor; young 


always passing through a gray phase between the plumbeous 


first coat and dull yellowish brown pelage of adult, which is 
thus comparatively seldom met with. . . . canadensis. 


' Sitomys americanus canadensis subsp. nov. 
Hesperomys myoides Baird. Mam. N. Am., 1857, 472 (probably in part 


. only), not Cricetus myoides Gapper. 


Subsp. Ch. Somewhat larger than Sitomys americanus (Kerr), 
with longer, more hairy tail, and duller, less russet coloration ; 
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young always passing through a gray phase before assuming the 
fulvous pelage; tail always sharply bicolor. 

Adult (9 No. 132, collection of G.'S. Miller, Jr., Peterboro, 
Madison county, N. Y., July 24, 1892); length, 200*; tail verte- 
‘bree, 100; pencil, 6.6; hind foot, 21.4; ear from notch, 19; ratio 
of tail vertebree to total length, 50. Fur everywhere except on 
lips and chin, slaty plumbeous at base. Dorsal surface wood- 
brown, slightly tinged with yellow, and yery sparsely sprinkled 
with blackish hairs, which form a faint, ill-defined dorsal stripe ; 
area between ears somewhat grayer; ears thinly clothed with 
whitish hairs internally, externally with brown; a whitish tuft 
at anterior base of ear; whiskers reaching about to shoulders, 
mixed blackish and silvery; tail sharply bicolor, white ventrally 
and at extreme tip, Vandyke brown above; dorsum of manus 
and pes, together with whole ventral surface, soiled white. 

Young in gray phase (¢ No. 1838, collection of G. S. Miller, 
Jr., Peterboro, Madison county, N. Y., August 1, 1892); length, 
201; tail vertebrae, 105; pencil, 11; hind foot, 21; ear from 
notch, 17.8; ratio of tail vertebree to total length, 52.2; con- 
tained three embryos. Color of dorsal surface intermediate be- 
tween broccoli-brown and smoke gray, with a slight admixture 
of blackish hairs as in adult, and a very faint trace of a narrow 
yellowish line bordering white of belly ; a clear smoke-gray area 
between ears ; otherwise colored like adult, except that the dorsal 
stripe on the tail is somewhat darker. 

On comparing over one hundred specimens of Sitomys ameri- 
canus canadensis with about four hundred skins of S. americanus 
the longer, more hairy tails and, as a whole, grayer color of the 
former are very noticeable. Three “stages of development” may 
conveniently be recognized in these mammals: first, the plumbe- 
ous young; second, fully grown and sexually mature individuals 
with the teeth still unworn, and, third, old animals with worn 
teeth. In the first stage there is nothing to distinguish the two 
subspecies except the longer, more hairy tail of S. canadensis. 
Specimens in the second stage differ most markedly, as S. cana- 
densis is now gray, while S. americanus has, for the most part, 
assumed the russet coat. In the third stage again the two forms 
resemble each other somewhat closely, since both are now in 
the fulvous pelage; canadensis, however, may always be distin-_ 
guished oe its tia reais by its frase more pele and 
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more sharply bicolored tail and paler, grayish yellow color, with- 
out trace of the russet usually seen in americanus, and much less 
distinct dorsal stripe. 

The differences in color characterizing these two animals are 
rather difficult to describe, but nevertheless they are of such a 
kind as to appeal immediately to the eye, especially when speci- 
mens in the flesh areexamined. In many adults of S. canadensis 
the color of the dorsal surface is nearly homogeneous yellowish- 
brown or grayish-brown throughout, with merely the faintest 
possible trace of darkening in the mid-dorsal region. There is 
usually an indication of a very narrow yellowish line separating 
the color of the sides from the white of the belly. This is apt 
to be more distinct in the region of the cheeks and neck. The 


- white ventral surface has frequently a soiled yellowish cast, which 


is oftenest met with in mid-summer. The pencil is usually 
white, and this color frequently involves the whole tip of the 
tail, sometimes for a distance of 30 mm., a feature very rarely 
seen in the shorter-tailed S. americanus. Grayish examples of 
americanus are sometimes met with among specimens taken in 
the summer, but with the exception of these very few of the 
smaller race approach in color even the brightest individuals of 
S. canadensis. In the gray phase Sitomys americanus canadensis 
bears a somewhat close resemblance to S. americanus arcticus 
(Mearns), the type of which in the Museum of Comparative 
Zoblogy at Cambridge, Mass., I have examined. The former 
may, however, be at once distinguished by its much longer tail, 
proportionally longer than in americanus, instead of propor- 
tionally somewhat shorter, as is the case with arcticus. 

So far as I can see, Sitomys americanus canadensis shows no 
cranial or dental characters to separate it from its near allies. 

As in all members of the genus, there is here considerable 
variation in actual size as well asin proportions. This variation 
for each form (americanus and canadensis) proves to be much less 
than recent writers have generally accredited to “ Hesperomys 
leucopus.” Both Allen (Bull. M. C. Z., 1, 1869, 227, 228) and Coues 
(Monog. N. Am. Rod., 1877, 53) allow a large range of variability 
in the ratio of tail vertebree to total length. Nevertheless, this 
character proves to be sufficiently constant to be of considerable 
diagnostic value. Mr. Allen says (1. ¢., pp. 227-228): “ But the 
most variable character consists in the relative length * * * 
of the caudal vertebre. About one-fifth of the Massachusetts 
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specimens (of “H. leucopus”) have the tail vertebrae equal to or 
longer than the head and body. * * * At least four-fifths, 
however, have the tail shorter than the head and body, and 
occasionally one occurs with the tail only equal to the body 
alone. In these latter the proportional length of the tail ver- 
tebre to the length of the head and body is as 68 to 100; in the 
other extreme, or in those with long tails, as 118 to 100. The 
variation between these extremes is hence fifty per cent. of the 
mean—a striking example of the unreliability of this character 
as a specific distinction. * * *” 

Dr. Coues repeats Mr. Allen’s observations, adding: “The 
variation in absolute and relative length of the tail is greater 
than in any other dimension. * * * But this ceases to be 
remarkable when we recollect that it is purely a matter of what 
has been aptly called ‘ vegetative repetition.’ It seems to be a 
well-nigh universal law that those parts or organs that are least 
specialized—i. ¢., those of which several have the same or corre- 
sponding character and function—are liable to be produced with 
a high degree of irregularity as regard their number, and the 
more such there are the wider are the limits of variation apt to 
be. In this species, one of our longest-tailed rodents, the law is 
perfectly illustrated.” 

A glance at the appended tables of measurements and ratios 
of two hundred and fifty white-footed mice from the eastern 
United States and adjoining British provinces will show the in- 
correctness of the views quoted above. The range of variation 
in ratio of tail vertebree to total length is in S. americanus from 
about 40 to about 48, while in the longer-tailed S. a. canadensis 
the variation is from 47.4 to 54.2. That Dr. Coues and Mr. 
Allen should have fallen into this error is probably due to the 
fact that their measurements were taken in part from distorted 
skins or alcoholic specimens, and also to the confusion of the 
two races under one name. The measurements here tabulated 
were all taken from the fresh specimens before skinning, and, 
unless otherwise stated, the writer is responsible for their accu- 
racy. 


a . . 
So many names have been proposed for white-footed mice 


from eastern North America that it may appear somewhat haz- - 


ardous to institute still another; hence the species described 
by authors from the region of importance in the present con- 
nection may well be considered here in some detail. 


: 
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The first is, of course, the Mus agrarius americanus Kerr (An. 
Kined., 1, 1792, 231, based on Pennant, History of Quadrupeds, 
“No. 3028”).* The description given by Pennant makes special 
reference to the mixed “dusky and ferruginous” color of the 
back and “orange coloured” sides of his American Field Rat, 
terms which refer unequivocally to our smaller and_better- 
known animal. Any doubt in the case is dispelled by the addi- 
tion by Pennant in the Arctic Zoology (1, 1784, 131), “length, 
about four and a half inches; of tail, four inches;” thus show- 
ing that it was the short-tailed form that he had in mind. 

On Pennant’s animal was based also the Mus sylvaticus 
noveboracensis of Fischer (Synopsis Mammalium, 1829, 318), the 
habitat of which is given as “in Novo Eboraco,” and in all proba- 
bility the Mus noveboracensis of Selys Longchamps (Etudes d’- 
Micromammalogie, 1839, 67), since this author remarks that the 
animal is a good species, although considered merely a variety by 
previous writers. That it is clearly the short-tailed animal that 
Selys Longchamps refers to is shown by the following extracts 
from the original description: “Son pelage est d’un fauve plus 
vif sur les cotes de la téte et du corps. * * * Longeur totale, 


6 pouces 2 lignes; du corps, 8 pouces 6 lignes; de la queue, 2 


pouces 8 lignes.” This mouse is said to replace in North America 
the European Mus sylvaticus. 

Rafinesque’s Musculus leucopus (American Monthly Magazine, 
1, 1818, 446) is named among the ten new species of “ wild 
rats” met with by that prolific describer of species during “a 
journey through the western region of the United States ””—that 
is, in the Ohio valley and the pine barrens of Kentucky. As 


there is little chance that the range of Sitomys canadensis extends 


to that region, the name is hardly worth considering here. It 


may be mentioned, however, that Rafinesque’s animal is said to 
be “ fallow above,” an expression which might apply fairly well 
to S. americanus, though hardly to the larger form. 

~The next name to be considered is the Cricetus myoides of 
Gapper (Zoélog. Journ., v, 1830, 204, pl. x)... This animal, from 


- the region between York and Lake Simcoe, Canada, is described 


as having the “ upper half of the body mixed black and light red- 
dish or yellowish brown.” It is further stated that “ it measures 
3% inches-from the tip of the nose to the insertion of the tail; the 


* Synopsis of Quadrupeds, 1771, p. 303, No. 320a (American Field Mouse). 
History of Quadrupeds, 11, 1781, p. 444, No. 3024. 
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tail itself, 34} inches.” Thus color and measurements alike refer 
to S. americanus. Moreover, two white-footed mice kindly sent 
me in the flesh by Mr. I. R. Bourchier, of Sutton, West Ontario, 
Canada, just south of Lake Simcoe, are perfectly typical of the 
smaller form. 

Arvicola emmonsii De Kay, from Massachusetts (in Emmons’ 
Report on the Quadrupeds of Massachusetts) is clearly a syno- 
nym of americanus. The color is given as simply “ brown above, 
darker along the back than the sides,” but the whole length is 
stated to be 6 inches; tail, 2.5 inches. This animal is said to 
inhabit ‘“ meadows and wooded places. It is often seen in fields 
recenily mowed, and is known by the name of Deer Mouse” 
(italics mine). Sitomys americanus canadensis neyer occurs in 
fields and meadows, where, however, S. americanus is often found. 

Waener’s Hesperomys maniculatus (Wiegmann’s Archiv., Xt, 
1845, Bd. 1,148 *), from the Moravian settlements in Labrador, is 
described as “supra fuliginoso brunneus * * * K6rper 3” 
2’”, Schwanz 2” 5’””.” In Beitrige zur Kentniss der Saugthiere 
Amerikas (Abhandl. Ak. Wiss. Wien, 1848, 315, 316) the author 
gives practically the same diagnosis, followed by the remarks: 
“ Gestalt, Grosse und Farbenvertheilung verhalt sich wie bei 7. 


leucopus, so dass ich nur die Differenzen anzugeben brauche, 


welche sich zwischen ihr und dem letztern, von dem ich der- 
malen nur Beschreibungen, und zwar zuniichst die Richardson’s 
vergleichen kann, ergeben. Diese Abweichungen bestehen darin, 
dass bei H. maniculatus. die Oberseite weit triiber gefiirbt ist, 
indem sie namlich blos russig ,gelblichbraun und schwarz ge- 
sprenkelt ist, ohne Beimischung von Rostroth vie es von H. 
leucopus angegeben wird.” This description is somewhat puz- 
zling, and without specimens from the coast of Labrador it is 


impossible to decide just what animal it refers to. That S. cana- 


densis is not Wagner’s animal is shown by the measurements, 
which being taken from “2 Weingeist Examplaren” must be 
fairly accurate. 

Hesperomys campestris Le Conte, from New Jersey, is described 
so vaguely (Proc. Ac. Nat. Sci. Phila., vr, 1858, 418) that, to use 
Professor Baird’s words (Mam. N. Am., 1857, 485) : “ Of the affini- 
ties of this animal I will hazard no conjecture.” That it is not 
the same as S. canadensis is shown by the measurements—length, 


“Not “1843, 11, 141, and 1845, 11, 148,” as given by Baird and Coues, 
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34 inches; tail, 2.7"°—which were taken from an alcoholic spec- 


imen. . 

The next name to be examined is .the Hesperomys gracilis of 
Le Conte (Proce. Acad. Nat. Sci. Phila., vir, 1855, 442). Le Conte 
states that the animal “inhabits Michigan; Professor Baird.” 
From the description, “dark slate color above, a little tipped 
with brown,” it seems probable that the type specimen was 
immature. There are some discrepancies between the measure- 
ments given in the original description and those of the same 
specimen given by Baird (Mam. N. Am., 1857,-473). Accord- 
ing to Le Conte, the length (head and body) is 3.8 inches ; tail, 4, 
while Baird gives the dimensions of the same parts as 3.60 and 
6.70 inches respectively. The latter author adds that the body is 
stretched. The long tail of this specimen might suggest the pos- 
sibility of its being the same as my canadensis, but on account 
of its poor condition and the vagueness of the description, it 
seems wisest to discard the name entirely as undeterminable. 
Moreover, Baird states that the pencil of the type is 0.10 in. 
(2.5 mm.) in length, which is much less than in any specimens 
of S. canadensis that I have seen. 

While not wishing to enter here into a general discussion of the 
relationships of Mus michiganensis Aud. and Bach.,and Mus bairdii 
Hoy and Kennicott, a few words concerning the probable bear- 
ing of these animals on the present case may not be out 
of place. Mus michiganensis, from Erie county, Michigan, is 
described (Journ. Acad. Nat. Sci. Phila, VIII, pt. m, 1842, 304) 
as a “mouse with yellow cheeks, a light grayish-brown color 
above, whitish below. * * * The feet, nails, ears, and tail 
are light brown.” It is farther remarked that “there is no dis- 
tinct line of demarkation between the colors of the back and 
under surface, nor does the white extend along the sides as in 
the white-footed mouse. Dimensions: length of head and body, 
4 inches\0 lines; length of tail, 2 inches 6 lines.” That this 
animal cannot be the same as S. canadensis is shown by the short 
tail and peculiar coloring of the feet and sides. 

The description of Mus bairdii (Rep. Com. Patents for the year 
1856, published in 1857, p. 92) from northern Hlinois and south- 
ern Wisconsin refers to some short-tailed, bright-colored mouse 
quite unlike Sitomys a. canadensis, as the following extracts will 
show: “Length of the adult male, from nose to root of tail, 28 
inches ; tail (vertebrae), 14 inches; hind foot, ofan inch. Head 
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and body of a large male, 3} inches; tail, 2 inches. In another 
specimen, the head and body 3,3; inches; tail, 1? inches. In 
spring the hairs of the upper parts are plumbeous at the base, 
tipped with ashy and yellowish brown; a few longer hairs, en- 
tirely black, interspersed. The tips of most of the hairs deepen 
into black along the back, giving a broad, black stripe when the 
hair lies flat. In some specimens this stripe is not so dark as 
in others, but is quite distinct in all, while in some it is pitch- 
black.” It will be remembered that one of the noticeable color 
features of S. canadensis is the indistinctness of the dark dorsal 
stripe; hence Mus bairdii, whatever it really may be, is a very 
different species. 

Theanimal from Burlington, Vermont, described by Baird under 
the name of Hesperomys myoides (Gapper) (Mam. N. Am., 1857, p. 
472), is, in part at least, the same as the subject of the present 
paper. Baird remarks that “all the white-footed mice from near 
Burlington, Vermont, had much longer tails in proportion than 
those from Middleboro, Massachusetts.” The only specimens, 
three in number, that I have seen from the locality in question 
are, however, typical americanus. Baird’s statement, “tail verte- 
bree generally .25 of an inch longer than head, and body with a de- 
cided pencil at the end,” and also table of measurements on page 
473, refer, without question, to the long tailed form ; but his deserip- 
tion leaves a slight doubtas to just what animal he had in hand. 
I have never seen a specimen of S. canadensis in which the color is 
“more vivid yellowish brown” than in S. americanus, nor do 
any resemble S. awreolus in color, as is said to be the case with 
“H. myoides.” Baird considered the presence of cheek pouches 
to be the best diagnostic character of myoides. More recently, 
however, it has been shown by Allen (Bull. M. C. Z., I, 1869, 
229) that these structures occur also in the common S. americanus. 
It is worthy of remark, in this connection, that I have found the 
cheek pouches of 8. canadensis much the more frequently and 
conspicuously distended with food. 

Sitomys americanus canadensis is exclusively a Canadian form, 
replacing S. americanus in the spruce forests of New Brunswick 
(Restigouche county, E. A. Bangs; Northumberland county, G. 
S. Miller), and extending south among the hills and mountains 
at least to central New York and western Massachusetts. Sitomys 
americanus is found as far north as Digby, Nova Scotia, and Lake 
Simcoe, Ontario. Thus the ranges of the two forms overlap 
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geographically about two hundred miles. Nevertheless, the 
conditions under which the animals live are essentially different, 
S. canadensis confining, itself to dense, preferably damp woods— 
suchas Troglodytes hiemalis and Certhia familiaris americana choose 
to breed in—while S. americanus is a mouse of the open fields, 
clearings, and neighborhood of houses. Only in the central and 
southern part of its range, where the character of the country is 
yery different from that inhabited by S. canadensis, does the 
smaller animal take to the woods with anything like regularity. 
I have no doubt that the northward range of S. americanus has 
been considerably extended by a gradual movement, following 
the clearing away of the forests, thus bringing the two races into 
their now curiously close juxtaposition. 

For the present at least I have thought it best to treat these 
two animals as subspecies. It must be confessed, however, that 
the number of intermediates is surprisingly small, less than a 
dozen in the total number of specimens examined, and that these 
oecur in no particular geographical region. The case is suscep- 
tible of no definite proof until more facts are forthcoming ; 
meanwhile it lies with each observer to treat these closely allied 
forms as his individual preference may dictate. 
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Measurements of One Hundred and Fifty Specimens of Sitomys americanus (Kerr). 
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POS Me ks ey sg | Dec. 1,92} 9 | 160/70 |3.6)20 | 15.4/43.7 
Peas ae Digby, N.S...... Oct. 9,92! o | 166.5) 80.5 | 3.4 | 20.5 | 17.5 | 47.7* 
DOaD) Weseene it a eee oe « 9,°92| ff | 164|78 |2.8|20.5\16 | 475 
pa eee oar aa: gig ope t | “ 11,792] 9 | 172/88 13 |195|17 j4a9 
Dee eee oe eee | “ 13,°92] QO |167.5|82 |4 1195] 155/480 
Does Wi dese SoM irda MEN Pil | * 13,792] @- {166.5179 13.8120 |15 |474 
O86 iain es ea eo eee |. 46,792 g 163.179 |3 }19 |17.5}48.4 
BOST eae ein NN | Toatr ee ee 156.5) 72.5 | 2.4/20 | 15.5) 46.3 
sea eee ae eRe eit : | “ 17,°92| Q |154.5! 70.5 |3.4|20.5/16 | 44.9 
abies Weer Laem. hte | “ 17,92} oc |156.5) 74.5}3 | 20.5116 | 412 
aoa es La Pai a gi Aa | © 91,9921 2 | 157 (71 +3 | 19 - iva 
ODA alert Co yah) Sea oe | “ 23,792) 9 |166.5) 80 | 3.41] 20.5/14.51 484 
rly 9p Pee Snare ce | * 93,7°92| g! | 159/73 | 2.4) 19.5795.5 1} 45.9 

1024 | 873 Stal ea wh, | Dec. 20,’91| 9 | 169 | 74 | 3.6 | 20.4 | 17 | 45. 

: | | 

1025 | 874 af c |} “ 21,°91) f | 165|74 13.4192 116.8] 448 
1042 | 890 e 3 “ 27,'91| g' | 170/76 |4 |20 |16.4) 447 
1049 | 897 at e « 28,°91| 2 | 180179 | 3.2! 19.5 | 16.21 43.9 
1054 | 902 : f “ 29,°91| ot | 167 | 68 | 3.2 | 20.4 | 16-2 | 40.7 
1055 | 903 ; a “ 30, ’91| g'| 162 | 68 | 3.6| 20.4 | 16.2 | 41:9 

1059 | 907 : . “ 31,’91| o | 168 | 74.8 | 3.6) 21 | 14.8) 44 
1060 | 908 é « 31,91} 2 | 160|71 | 3.4| 20.5] 15.4 | 44.3 
1063 | 911 : Jan. 1,792) of | 168 |}71 144/20 |14 14238 
1065 | 913 e ‘ “ .1,'92} cg | 158 | 66.5|3 | 20.2] 148) 497 
1066 914 4 “« 1,'92| 2 | 158/70 13 120°) 15.6) 
1140 | 967 ‘ i *  8,°92 | "| 181183 |4.9) 91 Wier 
1141 | 968 ; « * 3,792] o'-| 169: 71 13.4191 |ay pa 
1282 | 1109 a Feb. 27,°92| g' | 166 |74 |3.6/21 |16 |446 
1292 | 1112 i Mar. 10,’92| 2 | 154 | 69- | 2.8 | 20.5] 15.5 | 44.8 
ie Ph 3 : Apr. ee ; = 68 |3.2/20 |16 | 41.7 
B53 1171 92 | 57 |67 |3 |20 |14.8| 42.6 
1355 | 1172 eee “ 11,992/ 9 | 172) 71 |3.8/19 | 15.2] 41.8 
1356 1173 i : “ 4,792) g' | 176180 14 120 |14.5)45a 
357 | 1174 “ 6,'92| gf | 175 76 1 2.8119-4) 168) ae 
fee ees, Peterboro, N. Y. | July 15, ’90 é 175 | 76) 3.61 19/3.) TA aes 

595 | 1392 : Z “20, 92 192 |86 |4.4/21 |16 | 45 

oe ae . : Aug. 3,92} 2 | 172|76 |....| 20 16.4 44 

$ ‘ )’ 7. 

1649 | 1445 «“ “ « es & 185 40 4 90.8 18 8 

nee a“ é - « 19,’92| 2 | 177 | 75 | 2.4} 20.2| 16.2 | 42 

1654|1450| « «© | w 90921 © | a0 lpe | te | opel gene 

BO | 145 : Se 8 | 20.4)16 | 45 

He ihe ‘ Sept. 9,92) 2 | 190/85 |4.4|22 | 18 | 45 

1709 | 1500 “ «“ “P99 3 TARA 

¢ 5 2 120. \16> 145 

me lisor} |e Se Stee lo laa el ala 
Di 66 | 3.4] 19.8 | 14.4) 43.4 


* Collected and measured by Outram Bangs, 


From the Eastern United States. 65 


Measurements of One Hundred and Fifty Specimens of Sitomys americanus (Kerr). 


‘ ao} eg 
5 oO ow 
: R 2) eats) 
Number a = SR 
| Bo |S ee He 
Locality. Date. 8 5 Be ahaa ae a 2 
Se Sipe at £ [Ses 
Skin.| Sk iL ee ee eee ~ | see 
> Skin.) Skull.) ® O oS oO asl Ss | 320 
7 | | op) a H a an BH ie 
. 
1997 | 1760 | Peterboro, N. Y. | Nov. 9,92) @ | 168/75 |3 |22 |16 | 446 
= 2 tee | Geneva, N. ao Dec. eh = é _ : = oe au 43 : 
ee. } ot * 97,90] © | 165 | 72.5] 3. 5 | 43.8 
1153 | 980 | West Dedham, | Jan. 30,’°92| co | 184/82 |3° | 20.4) 14.5| 43.5 
| Mass. 
B 1154) os1| = « «“ «. 30,°92| 3 | 178 |78 |3.2/20.8/15 | 43 
-1155| 982/°— « «“ « 39,92! & | 163 | 69.6 3.2| 20.5/16. | 42.7 
1156 | 983/ “ “ 30,°92| 3 | 169/72 |3.2/21 | 158/426 
1157| 984| > « «| -« 397921 | 183/82 14 120. |16 | 44.8 
1158 | 985] - « “ “ 30°92! ¢ | 165/70 +3 {21° | 158/424 
1159| 986, = « « -3092| J | 179/78 |3.4]/21 |14.8| 43.6 
1160 | 987| — « « | « 3992/0] 122/79 |4 |21 | 15.21 45.9 
1161 | 988; « “ « 30/921 9 | 165 | 72514 |20.5/15 | 43.9 
1162 | 989 «“ “ « 30,°92|-9 | 179 |78.513.4/23 | 16.5 | 43.9 
1163 | 990 «“ « | @ 397921 0 | 173\76 |5 |202\17 | 43.9 
1164 991 “ “ « 3792] S| 162/69 |3.4/ 20.5| 14.8 | 42.5 
1165 | 992 “ «“ « 37'992| @ | 167|76 |3.6/20 | 15.4| 45.5 
1166 993 “ “ « 37192] 9 |163.5/72 |3.2/19- 113.5 | 44.3 
4167 | 994| « “ « 37 999| 9 | 163/72 |4 [81 {17 | 441 
1168 | 995| « “ « 31992| 9 | 163/70 |'3.8]20 | 14.8] 42.9 
1402 | 1218 “ “ May 8,92; 9 | 182/81 |24/20 |16 | 44.5 
1173 1000s‘ “ “ q'999| 9 1171/74 | 3.4) 20.5|15 | 43.2 
1174|1001| — « “ « 1991 0 | 159/66 | 3.2| 21.4] 16.4| 41.5 
1175 | 1002 “ “ “ 7199/9 1174|77 |5 (20.2115 | 44.2 
1402-| 1218 “ “ « g92| 9 | 182/81 |2.4/20 | 16 | 44.5 
HS | 372 Seckonk, Mass... April 6,71 8 195 | 88.5] 8.4 | 20.8 17.2) 45.4 
4 805 7 me Me Beara NOW LO oe 9.17 16 | 2 é 
ee «TT ogo | | 152 | 66 gh. .| 20.4] 14.8 | 43.4 
g22| sos|  « «7 TT] 997701} G | 167 187 F3.4| 20.2115 | 46.7 
923 | g09| —« « 7) © 99 91! S| 162 | 67.41 3.8 | 20.4) 15° | 41.6 
924} sio|  « « TT} « 99791} & | 184 | 85.5 | 2.8 | 20.8 | 15.8] 46.5 
926| s12, « 77} «© 97791] © | 190 1288.5 | 3.2120.8 | 15.6 | 46.6 
927| g13| «| & 9791] © | 171476.6|3 | 20.5| 15.6 | 44.8 
928| si4,  “ « 77} & 99'91| © | 188 | 84 | 4.2] 20.4117 | 44.7 
929} sib) « « | & 9991| 9 |ag1 176 |4 (205/15 | 42 
931 si7|  “ « 7) « 9991/ O | 196/94 |3 | 20.6 15.4] 47.9 
932} 818| “ « 57) « 99 01| 9 | 163 | 75.6| 3.6 | 20.81 16.4 | 46.4 
933 819|  « « « 99 91| © | 180179 |3.6| 19.8] 14.4 | 43. 
936} 82/4 «| -& 39°91] 9 | 178 | 75.5] 3.2| 19.8 15.8 | 42.4 
D014 |......|-—* «| Dec. 12,°92/ 9 | 193/86 |4.2/20 116 | 44.6 
na sce Concord, Mass ... Nov. d, ss g, a . 5 a - ror 
oh. : if 5,792 |i | 158 | 69° |B | 20.4 me 
1399 | 1215 Weston, Mass. ..- May tae g se ifs se oe ee 
ei oe) « ei ele up| 6 Tie6 | 68 126120 [17 (41 
436 | ~357 | Ipswich, Mass ...| Mar. 21,°91| ¢' | 176 |82.5/3 | 20.5|16 | 46.9 
7 Ra ae oa «91 o1| o | 162/75 |2.6/20 | 15.8| 46.3 
439 | 360 | North Truro, Mass. April 1,791 Q | 188 | 83.5 3 19.5 | 16.2 oe 
440 | 361 « “ «* 791] 9 | 156/68. /3 |19.5)17 [423 


~) | 
baa oe 

vie 

ei 

aa | 

, 4 


66 Miller—Description of a New White-Footed Mouse 


Measurements of One Hundred and Fifty Specimens of Sitomys americanus (Kerr). 


. alee 
Break: = 53 
Number. | So . 3 + Zo 
Locality, Date. ee ee ey = S ls 
[= - 5 La] & a) 
4/5 (/3/18|8 | & jase 
Skin.| Skull. S\2\é2l2lnlee 
: i ae y 
441 | 362 North Truro, Mass. April 1, a a es me “e 4 oe mo 
229 ‘ ‘ ‘ u | ]¢ a ‘ Oe 
143 364 « «“ « Lo] f | 153 165.513 |19.51/16 | 420 
444.| 365 e « “ 1,7°91| go | 156} 68 |3.6|20 |14.5| 43.6 
451 | 366 es « « 1,791] | 164/69 |..../20 |16 | 42m 
749 | 642 “ «“ Sept. 22,’91| g' | 169/78 |2.6/21 | 16.8) 46.1 
42 ° ’ sav Sl ¢ 
1422 | 1234 “ « May 22,02 {| 182/85 |....)21 | 17 467 
1525 | 1331 : : June 24, ba 5 | igs bs 3 | 20.2 ue ne 
€ “ . 2 | Fi Dd Z 5 
1529 1338 mde “ | “ 95°92] 3 | 188/83 12.4190 116 | 444 
1530 | 1336 “ K « 98°99| 1175180 |24/21 | 15.4146 
1531 | 1387 « “ “ 28,792! g' | 180|79 | 2.4| 20 16.8) 44 
me DA Geer Liberty Hill, Conn. Noy. = bi S coy ape = = Hh 
a ae ales? « | © 99°99 & | 173.5) 74.514 120.5115 149.9 
aoe ‘ ee “ 22,92 | g' 1164.5, 70 | 3.8] 20.5115 | 41.9 
Fig RSs « « “ 93,°92| gf | 158171 |3 | 20.5|14.5| 44.2 
NO Bide « « « 96) 99 g [171 |77 |5.2/21.5119 | 45 
TES eatin “ “ “ 26,’92| 2 |167.5| 78.5|3.8/20 |18! | 46.9 
eet ¢ ee “ 26,92) 9 | 151/69 |4 |19 |18 (| 45.6 
7 i ee ee 4 “ 26,°92| gf | 146|66 |3.2/20 |18 | 45.2 
reg Aen ee e “  26,°92| g' | 142/61 13.6/18 |15 | 43 
Cea «a « « 96°99 166.5| 74.5/3.4/19 |17 | 44.7 
ie ee ee « “ 26,°92| 9 | 151/65 (4.2120 |17 ag 
1 Pea s * 26,°92)°2 | 165/75 |3.8/19 |15 | 454 
1G Nota 8 t “ 26,°92| ¢ | 158/69 13.4118 |15 143.6 
OO eae: e « “ 26,702) 9 | 164/74 | 3.4) 19.5 | 17.5 | 45.5 
i ee & a | Dec. 14,92) 9 | 175/80 |3.4120.5/17 | 45.7 
hace 4.4 a be “ 15,’92| 9 | 173178 |3.8121 | 155/499 
Ot Haddonfield, N. J. e ae g ae ° iat es pe! 
Le ies ee at a oe ee | 165 | 74.7 9, ; 
Be ea ip « «“ “ 2491| | 141/62 13 | 193! 15,7 | 44 
BO te a “ 26,91] GS | 152 | 66.5)4 |20.3/ 16.3 | 43.7 
Sn ee ts fe “ 26,91) g' | 143 | 63.5|3.6/19 | 147 | 43.7 
oe ee ts ie “ 27,91 | Q | 155.4) 71.6 | 3.2 | 20.3 | 17.5 | 46.1 
A eae ee se “ 28,°91) g' | 156 | 66 | 3.6 | 19.3 | 15.7 | 42.3 
Ba dl eas Mt 3 Jan. 11,’92|) g | 1538/64 |4 |21.6/17 | 41.8 
ol Ce fe a “  22,°92| 9 | 174] 82 |4.2| 20.3] 15.7 | 47-1 
CON eee aan # * “ 23,92! g.| 159 |69.8/4.2119.6116 | 43.9 
1G eet. . te Feb. 2,°92| g' | 171 | 74.2/3.8198 || 17 gam 
05 see a y “8,792 | 9 | 152 | 67.814 | 2913) 165 aes 
TAG Hc Foal a vi * 13,92) 9 | 165 |73 14-190. Pig. Neem 
Verge tre Thorndale, Pa....| “ 18,’92| | 157 |67 |3.6/21 |10 |496 
Tee eA Barren Ridge, Pa, ‘ a 92 g 161 | 67 | 3.4 aie ae aA 
eT ee « w a 149 |58 |4 0 
Olen p ate Marple, Pa....... Jan. 13, "92! g' | 152 | 63 | 3.81] 21 1s a 
Giller oe a “14,92 og | 157167 | 4 | 20.8| 15.2) 49, 
Tal, Nese: a “ 15,°92| 9 | 140 ]57 | 24/903 16.8 | 40.7 


* Collection of Outram Bangs; measured by collector. 
t Collection of S. N, Rhoads; measured by collector. 


From the Eastern United States. 


Measurements of One Hundred and Fifty Specimens of Sitomys americanus (Kerr), 


Number. aoe ot ere aleaae 

. = 2 5 rae ees 
Locality. Date. eS lets Site’ ane 
= Oa san at So alho.gs 
4| s ee Sa dete 2h 5) i eae 
Skin.| Skull. 5 3 = spss 

-Saghay aéjeléje\a)a 2 
| 

73) Gee Marple; Pa: 2.5.5 San 16 92 ee NDA 6S" B= E20 16). 4a 
La eae me ie Deincom ie etetoOr | OUm!) aso ee,  blD e443 
2132 | 1862 | Washington, D. C.| Feb. 12,’93| 9 | 194191 |2 | 21 17 | 46.9 
2183 | 1863 | a es Cede O38 | SO 18d) 128520 be 14529 
2134 | 1864 | = “e 27938 Vi ABR 176) 13.6121 16 | 46.6 
2135 | 1865"! = Z by Os Meret ii ede oleoc4 te20)— elon WA: 
2136 | 1866 i Z silane lOO sais: Wise (Ole el Ore i436 


Measurements of One Hundred Specimens of Sitomys americanus can 


adensis Millar. 


; | 
_ Number. . S 8 na © = 
: : r= 2 is) qe 
: | Locality. Date. | © 3 . & 5 “as 
E skin.| skull. 4/2 3/8) 2) 2 ees 
in.) I oe! S Sea 
| ale /a|s|H | @ Ie 
2 . 
p 1436 |...... Northumberland | June 6,92 3’ 170 | 83 19.8 | 16.8 | 48.8 
z ie Con N.B \ 
easy |. =... | & te Be 9,792 |O" |-150°) 73° 1. ..0:.| 19.816" 48-7 
| 1419 | 1231 | Oak Bay, N.B....| Apr. 11,’92) 9 | 155 |75 | 5 | 19.8] 15.6 | 48.4% 
mists | 1626/  — “ “ May 18,92) 2 | 185/90 |6 | 20 |16 | 48.6 
> 1032 | 8814 Elizabethtown, | Dec. 23,’91} co! | 181 | 91 | 7.4 | 20.2] 17.8 | 50.3 
3 ry, P 
= 1083 | 882 “ “ * 93°91| 2 | 197 | 100.58 | 20 |17.4/ 51 
1034 | 883 a “ “ 93°91] §' | 170|84 |6.8/19.4/16 | 49.4 
~ 1043 | 891 a i CPT TEN 2 1 166 82 56 | 18 | LT 149-7 
F 1044 | 892 “ “ « 2791| 9 | 165/86 |6.8/20 |17 | 52.1 
FP i048| 896; « «“ “ 98 791| | 178 |89. | 74120 | 16.8] 50 
— 1056 | 904 “ “ « 30,791 | | 196 | 100-1 7.8/ 20 |17.2| 51 
21061 | 909° -- “ “ « 31,°91/-2 | 184 91 | 6.8| 20 | 16.5 | 49.5 
- 1062) 910 “ « “ 31,°91/ | 166 | 81 | 6.6| 19.8 | 17.6 | 48.8 
© 1067 | 915 «“ « Jan. 1,’93| @ | 173185 |5.4/20 |18.2/ 49.1 
1142 | 969 “ « “ 3 793+-9 |} 171/81 |5.4/20.5|18 | 47.4 
= 1143 | 970 t « 195,703) 2 | 176 | 84. [6 | 20-4165) 47.7 
1181 | 1008 “ ti Feb. 4,’93| 3’ | 189/95 |66/21 |16 | 50.3 
1208 | 1035 a s eng oe) a 170-488 1441 21.515 *|:49 
1209 | 1036 “ “ « 17°93} Q-| 162/81 | 44|21.5]14 | 50 
1223 1050 “ “ “ 19793| ¢ 1185 |92 |46/21.5/15 | 49.7 
1224 | 1051 “ “ « 19/93| g | 181 +90 |5.8|21.2)16 | 49.7 
1284 | 1104 “ “ “ 91,'93| 9 | 168 |85 |4.6/22 |17- | 50.6 
- 1286 | 1106 e : “ 95,793 | ¢' | 173 | 89.5|6.2| 20 |17 | 51.7 
1287 | 1107 a ms “ 9593] 4 | 170/85 |6.4/19.5116 | 50 
1288 | 1108 «“ “ @ 195 793 19) 169 181 15 122 118 147.9 


# Collected and measured by H H. McAdam. 


. we 


6S ——- Miller—Description of a New White-Footed Mouse 


Measurements of One Hundred Specimens of Sitomys americanus canadensis Miller. 


| - @ |s3) 
} A othe Be wet > oe 
p=) mq ° = 
Number. | +; = x Ale. 
Locality. Date. | & | ie we &|é8 Se a 
= x 24°) * | S40 oS ob 
Skin.| Skull ‘31s |2\|sle| s les 
SKIN. | & . ay | ela | 4 | rae ea Ps 
1365 | 1181+) Elizabethtown, Mar. 28,’93 9 ae (80 |4.8/19 | 18.5) 50 
Ne-¥. . 
1368 | 1184 e | April 6,93} 9 | 173 |83 | 7.8} 204/17 | 47.9 
1369 | 1185 « be | “ 6,’93] 9 | 186 | 88.5) 6.4) 204/17 | 47-6 
1370 | 1186 “ « “« 9,°93| 9 1172/8 |6 |21 | 172/404 
1371 | 1187 « “ « 4,°93| ¢' | 179 |86 |7.4/20 117 |48 
1372 | 1188 a % “  4,°93 of | 185 | 98 | 7.2] 19.4118 —-) oie 
1373 | 1189 - “ «  6,’93| do’ | 187 | 90 |8.2/21 | 18.2) 481 
1374 | 1190 : . | “ 10,793) S| 177 |85 |7.2)21 |162)48 
1375 | 1191 o |} “ 10,793] co’ | 181.|88.5]7 |21.2|19° | 48.9 
1285 | 1105 ¥ a Feb. 25,93} ¥ | 172/85 |3.2/20 |17 1408 
1361 | 1178 «“ «“ April 4,93} 9 | 182/90 | 6.6| 20.4/ 18.2) 49.5 
1362 | 1179 ‘ “ 9,793} & | 193 | 92.5] 7-8) 20 | 168 me 
1573 | 1870 | Peterboro, N. Y. | July 17,’93| Y | 172|85 |6.8]20 117.6149 
1579 | 1376 c es | “18,793 | 2 | 172 | 85 15.7120), ae ee 
1580 | 1377 se 4 “ -18,’93| & | 200 | 100 16.4) 21 |18.8/50 
1582 | 1379 « x “ 18,’93| Y | 190 | 97 718 | 21 2/18 | 51 
1583 | 1380 «s ts “ 18,°93| 2 | 182/95 | 7.4/| 21.8 | 17.6 | 52 
1584 | 1381 “ « “ 18,°93| 9 | 172184 |7~| 290.6117 1149 
1585 | 1382 . : } “ 18,°98) co] 196 |102 16 |21.4\18 |52 
1586 | 1383 + x “ 18,’93| d' | 195 | 101 |9 |21 |19 158 
1587 | 1384 “ * “ 18,’93| o' | 195198 |7 |21 |17.2150 
1588 | 1385 “ “ 19,93; ¥ | 175/91 |6 |21 |19 }52 
1589 | 1386 « & “' 19,793 |-o' | 196 |98 |7 |21 |19.2| 50 
1590 | 1387 | 4 am “ 19,93] S| 176/85 |5.2|20.8)18 |488 
1591 | 1388 : : “ 19,’93| co | 165/84 15.6120 |18 | 509 
1593 | 1390 af : “ 19,°93| co’ | 187 |92 | 7.8] 21.6118 | 49.2 
1597 | 1394 sf ¥ “ 20,’93) ¥ | 171 |87 166/20 118 | 50.9 
1598 | 1395 . © | & 20,798 | & | 172 | 87 | 5.6)19.8)19 )506 
1599 | 1396 “ : | “ 20,°98| 0 | 206 | 108 |7 | 21.8] 18.8 | 62.4 
1600 | 1397 6 4 “ 20,’93| co’ | 188} 99 | 6.6] 21.8] 16.8 | 52:7 7 
1601 | 1398 c : “ 20,793 | D. | 175 | 86.5|6.6/ 20 | 18.2] 49.4 
1602 | 1399 os A “ 20,°03| ¢ | 185/96 |6.8|21.8/19 | 51.9 
1603 | 1400 ‘ . “ 20,793 | S | 180 |89 [5.4/21.8]19 | 49,4 
1606 | 1403 : a “  21,°93| 2 | 175-87 [7/121 ona 
1607 | 1404 a - “ 21,793) 2 | 175/90 16 |21 |16.6151.4 
1608 | 1405 4 o: “ 21,’93/¢0' | 188194 |9 |21 |18 | 50% 
1610 | 1407 “y a “ 21,°93| So | 179/93 15.4120 118 1 bie 
1611 | 1403 ‘ : “ 21,'93| S | 180] 91 -|6 | 21.2) 19.6 | 50.4 
1612 | 1409 : ¥ “ 24,’93| ¥ | 200 | 100 | 6.6| 21.4119 | 50* 
1613 | 1410 ‘ | “ 24,793) £ | 195 |100 15.4121 119 |5213 
1615 | 1412 te a “ 24,'93| d'| 177190 |68/21 |18 |50.8 
1619 | 1416 = : “ 25,’93| d.| 180 | 98. 15.2121 118 | 61.7 
1620 | 1417 . Re “ 25,793 dD |-175 187 |6.6|.21 | 17.4) 4907 
1621 | 1418 : x “ 25,793) S |-178 190 |5.4| 21.4118 - | 50:6 
1630 | 1427 : |“ 30,’93| © | 217 | 114 |10.8| 22 | 18.8 | 52.5 
1638 | 1435 : Aug. 1,°93| & | 201/105 |11 21 | 17.8 |52.9* 
1639 | 1436 ‘ ss « 1,793] d | 189} 100 5 j2t |17 | 52.9 
1642 | 1438 ; e “. 5,08 | 1 170} 88 17.8120 147 © | gee 


_ 


mney 


Se DE eS ae 


a 
= 


w 


From the Eastern United States. 69 
Measurements of One Hundred Specimens of Sitomys americanus canadensis Miller. 
ais 3 |82 
t | © 4 A |'zo 
Locality. Date. cd a lena eee heat 
Sg bel er id ee cena 
Bef esi teh fed ole Sle |) Moe eet 
o ° in} o ris & oro 
TD ka) PAE ipa | Ge Ge i 
Peterboro, N. Y. | Aug. 5,’92| 3 | 176/85 |8.2/20.2|17 | 48.3 
¥ - E82 ace) Lek 180i. | OEP 20.4 IS 25053 
s * OS eee SOL 96 e638) p20 8s kos 
i be 18,793} 2} 202°) 104,18 | 20:61:20 °). 5105 
as . 22793125) 195 +103) 186 1929) 5175 2:8 
Ee ee OB es) 19D WOO TS 20: NOLS S183 
e e 295293 g 188 | 101 | 5.8 | 21—}20 | 58.2 
ss be st 26; 93 214 | 116 | 6.2 | 21.4 | 18.4 | 54.2 
# Ee 26,793 Wo 202 105 77451 20 18 *|52 
3 e Pe 26298 ta” Wi ASSITOL 659 220 19> 153-6 
« “ | Sept. 7,°93| 2 | 192/98 |5 | 20.2| 18.8] 51 
ui s et SOG LST. 1 G2) On L 22 LS. FOr 
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DEVELOPMENT OF THE BRACHIAL SUPPORTS IN - 
DIELASMA AND ZYGOSPIRA. 


"BY CHARLES E. BEECHER AND CHARLES SCHUCHERT. 


» 


‘ 


It has been shown by several authors* that the brachial sup- 
ports in the Terebratellidee pass through a series of distinct 
metamorphoses during the life of the animal. In the higher 
genera, these stages may be correlatetl with the adult structures 4 
of lower forms, thus furnishing satisfacfory data for a systematic 
arrangement of the genera and for their phylogenetic relations. 
Ee. This kind of research naturally requires ontogenetic series of 
__ considerable completeness, and it is often difficult or impossible 
.. to obtain ‘such material representing fossil forms. Moreover, 
2 the fossils must be exceptionally well preserved to afford a 
means of working out the development of a structure so delicate 
; as the calcareous lamellee supporting the brachia, especially in 
young specimens from one to five millimeters i in length. 
a. It first seemed desirable to determine the dev elopment in 
= some genus of the Terebratulidee from the Paleozoic, in order 
to ascertain whether the brachial supports as in Neozoic and 
recent forms passed through a series of transformations, and to 
determine the most primitive form of the loop in the Ancylo- 
brachia. For this purpose, a species of Diclasma (D. turgida) 
oe obtained from Mr. Moritz Fischer was used. The ppectmens are 


= * Davidson, Friele, Deslongchamps, Fischer and Ehlert, ancl ee 
~_ 10=Bron. Soc. Wasn., Vor. VIII, 1893. (71)- 
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from the St. Louis group of the Lower Carboniferous in Ken- 
tucky. The shells are partially silicified, generally filled with: 
transparent calcite, and afford very satisfactory preparations of 
the arm supports. It was found that the loop of Dielasma un- 
derwent transformations during growth, and that the earliest 
stage observed is like Centronella. This establishes the centro- 
nelliform loop as the simplest type of loop in the Ancylobrachia. 
Besides Centronella, other adult representatives of the same 
structure are Rensselevria and Newberria. They are all late Silu- 
rian, Devonian, and Carboniferous genera, but the centroneliiform 
structure continues later, and is represented in the Trias by the 
genera Juvavella Bittner and Nucleatula (Zugmayer) Bittner. 

It was at once suggested that interesting results would be ob- 
tained in studying the development of a spire-bearing brachio- 
pod, and, as the earliest species more clearly show their 
phylogeny in their ontogeny, the ancient genus Zygospira was 
selected. Very complete material was accessible, collected by 
the writers from the Trenton of Minnesota and Kentucky, so 
that series of specimens were assembled representing a.l stages 
of growth from specimens .8 mm. in length to mature size- 
They were prepared to show their brachial supports, and it is 
clearly demonstrated that the primitive arm support in Zygospira 
is a terebratuloid loop having a Centronella-like form, which un- 


dergoes several modifications before the growth of the spiral ” 


lamelle, and thus in so far resembling the development of 
Dielasma. 

These results threw doubt on a number of Lower and Upper 
Silurian species described as having recurved loops and pre- 
viously referred to the higher terebratuloid genera Macandrevia 
or Waldheimia. The shells are impunctate, while Rensseleria 
and Centronella are distinctly punctate, like all other well-known 
terebratule. Upon investigation, it has been ascertained by 
Hall and Clarke and the authors that the species which have 
been referred to Hallina and Macandrevia from the Silurian are 
spire-bearing forms, and therefore do not belong to the Ancylo- 
brachia. 

Fischer and (thlert have called attention to a number of 
recent species which have been erroneously based upon the 
immature stages of higher species, and in the Terebratellidee it 
is evident that great uncertainty must exist in the identification 
of specimens not fully adult. Now, finding that Paleozoic genera 
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of both loop and spire-bearing stocks (Ancylobrachia and Heli- 
copegmata) in the adolescent period likewise pass through 
metamorphoses representing the structures of other genera and 
even other suborders, it is manifest that species cannot be re- 
ferred to their proper genera nor genera correctly defined unless 
the individuals studied are adult and their characters constant 
for a definite period of time. 


Development of the Loop in Dielasma turgida. 


The earliest stage thus far observed was found in a specimen 
a little over four millimeters in length (plate x, fig. 1). The 
loop at this time is composed of two broad descending lamelle, 
which begin at the ends of the crura and extend forward, curv- 
ing ventrally until they unite in the median line, forming an 
angular ridge, acuminate in front. As previously mentioned, 
this structure is very similar to that of Centronella, and this stage 
is therefore called the centronelliform stage. 

The first change in the form of the loop is brought about by a 
resorption of the pointed anterior portion, so-that the outline is 
reéntrant in front (fig. 2). Further resorption in the same man- 
ner results in the production of two posteriorly directed branches, 
as shown in fig. 3. This form may be considered as an early 
immature Dielasma loop, as subsequent growth does not mate- 
rially modify its general characters. 

The adult loop, represented in figs. 4-6, differs from the 
early Dielasma stage chiefly in the divergence ofthe descending 
branches. 

In the centronelliform stage the lamelle converge, and the loop 
extends half the length of the shell. Both of these relations 
gradually alter until, in the early Diclasma stage, the descend- 
ing branches are nearly parallel, the loop extends less than half 
the length, and, finally, when mature, the descending branches 
diverge and the loop is two-fifths the length of the dorsal valve. 

The natural inferences to be drawn from the development of 
the loop in Dielasma are, that Centronella represents a larval or 
immature condition of the higher genera, and that the centronell- 
vid loop is the primitive type in the Terebratulide. There- 
fore, as Centronella and the closely related genus Rensseleria are 
the only early punctate terebratuloids known, and as they have 
the primitive type of loop, there arises the question of the val- 
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idity of the Upper and Lower Silurian species with recurved 
loops, referred to Waldheimia and Hallina. 

Hall and Clarke (Pal. N. Y., vol. vim, part ii, pp. 147-153, not 
yet published) describe and figure the brachial supports in 
Hallina, showing that both H. nicoletti, Winchell and Schuchert 
and H. saffordi, W. and 8. are provided with short spires of 
about one volution, connected by a transverse band, as in Zygo- 
spira. In removing the ventral valve and exposing the loop 
from that side, as is often done, the short spiral lamellae have 
been overlooked. Similar observations have been made by the 
present writers, so that the systematic position of these forms is 
now established. 

Specimens of Waldheimia bicarinata Angelin, from the Upper 
Silurian of Gotland, were also examined. They were found to 
possess well-defined spiral cones, and in other respects agreed 
with the diagnosis of Dayia. These facts indicate that the 
specimens described by Davidson as Waldheimia mawit (Fossil 
Brachiopoda, Supp. vol. Iv, part v, pl. iv, figs. 1-3) are the 
young of Dayia navicula Sowerby, sp. (ibid., pl. v, figs. 1-4). 


Development of the brachial Supports in Zygospira recurvirostra. 


The smallest specimen in which the internal structure was 


observed measures about 1.83 mm. in length (plate x, figs. 7, 8). 


The brachial supports consist of two straight, ventrally concave, 
primary lamelle, rapidly increasing in width from the thin 
crural plates to near the center of the valve, where they unite, 
forming a plate with a central angular ridge. The anterior end 
of the plate is pointed as in Centronella. 

In a specimen about 2 mm. in length (figs. 9, 10), the primafty 
lamelle are practically of the same form as in the preceding, 
but much of the original central portion of the loop has been 
resorbed, so that the lamellee are connected by a short but com- 
paratively wide, ventrally arched, transverse band. The lamella, 
or descending branches, are also more spreading anteriorly, and 
there is a slight deflection at the crural points, which becomes 
more and more pronounced as growth progresses. 


In the next stage (fig. 11), which has a length of 2.33 mm., the 


descending branches are more diverging, and the transverse band 
is longer and more broadly excavated in front. 


The succeeding stages here described are based upon material 
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derived from near the top of the Trenton, where the specimens 
of this species are usually larger and more transverse than those 
from near the base of the Trenton, which is the horizon of the 
specimens illustrated in figs. 7-11. Therefore, when the loop in 
fig. 9 is compared with that of fig. 12, it is seen that the latter 
is much the wider, from the greater size and breath of the shell, 
which has at this stage a length of 3.33 mm., while the former is 
but 2 mm. long. The loop in fig. 12 is somewhat more ad- 
vanced than in fig. 9, the transverse band being narrower and 
shghtly elevated posteriorly, some resorption having taken place 
along the inner edges of the primary lamelle. Further resorp- 
tion in same direction produces the brachial support illustrated 
in fig. 14. This form of loop in Z. nicoletti, Z. saffordi, and Z. 
recurvirosira from the lowest Trenton is retained to maturity. 
However, in specimens of Z. securvirostra from the upper Trenton ~ 
the posteriorly curved, transverse band is not a mature feature, 
since it becomes changed into the form represented in fig. 15+ 
In previous stages the transverse band is ventrally arched, but 
it now bends dorsally, and remains so during subsequent growth 
until near maturity, when the sinus of the dorsal valve causes it 
to assume a sigmoid curve. 

The spirals next begin to develop (figs. 16 and 17) as two 
slender converging lamelle, curving toward the ventral valve 
and originating from the outer pointed ends of the loop. These 
lamella then incurve dorsally and laterally to a point just pos- 
terior to the transverse band, forming the first volution of a 
spiral (fig. 18). In this manner further growth and elongation 
of the lamellae continue until maturity is attained, when there 
are about three volutions in each spiral cone (fig. 20). The cal- 
careous brachial supports occupy about the same relative space 
in the shell cavity in all stages of growth. 


Observations and Correlations. 


Zygospire. is the earliest spire-bearing genus known, as it is 
found in the Birdseye limestone of the Trenton period. It is of 
considerable interest, therefore, to study the development of the 
spirals. From the ontogeny, it is shown that the brachial sup- 
ports in Zygospira begin as a loop greatly resembling that of 
Devonian Centronella. Moreover, the loop passes through a se- 
ries of metamorphoses before the spirals make their appearance. 
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The most ancient species are Z. nicoletti and Z. saffordi, smail 
semiplicate forms, in which the spirals are very rudimentary, 
consisting of about one yolution. In the same geological. hori- 
zon occurs Z. recurvirostra, having from two to two and one-half 
turns of the lamelle in each spiral. The same species from the 
upper Trenton has three volutions, while in Z. modesta of the 
middle Lorraine there are from four to five whorls (fig. 25). In 


Z. headi (fiz. 24), a large globose finely striated species of the - 


upper Lorraine, there are six whorls to a cone. The geological 
history, therefore, shows a gradual increase of from one to six 
turns of the lamelle in each spiral. 

The transverse band connecting the primary lamelle also 
undergoes a series of changes. It has been shown that the cen- 
tronelloid loop (fig. 7) passes into one having the lamelle joined 
by a posteriorly directed, transverse band (fig. 14). This form 
of or is retained as a mature feature in the brachia of Z. nico- 
letti, Z. saffordi, and in the lower Trenton varieties of Z, recurvi- 
rostra. Passing to the specimens of the latter species, which are 
geologically later, the band no longer joins the lamellee as far 
anteriorly as in the older variety (fig. 20). The point of connec-, 

tion in Z. modesta is variable (figs. 25 and 26), but is usually 
more posterior than in Z. recurvirostra, while in Z. headi it is 
manifestly more posterior than in any of the older species of 
Zygospira. The transverse band is now no longer arched back- 
ward, but is just the reverse (fig. 24), while its position is pro- 
gressively more and more posterior, and the loop is gradually 
shortened before the spirals make their appearance. _ The gradual 
increase in the number of the whorls in each spiral and the re- 
cession of the transverse band have gone on together.* 

The family Atrypide includes the genera Zygospira, Glassia, 
Colospira, Anoplotheca, Alrypa, and Dayia. It is easily distin- 
guished from all other families comprised in the suborder Heli- 
copegmata, since the spirals are between the first descending 
branches of the lamella, while in the Spiriferidee, Nucleospiride, 
and Athyride the primary lamellae are between thespirals. 

The gradual increase in the number of whorls in the spirals 
and the pushing backward of the transverse band in the Atry- 
pide is carried farthest in the species of Atrypa. In Ceelospira 


The extremetanterior position of the transverse band in Z. recurvi- 
rostra is therefore of no more than specific value, and on this account 
Anazyga Davidson cannot well be separated from Zygospira. 
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barrandei and C, marginalis the brachial supports, as worked out 
by Davidson and Glass, consist of about five volutions, and are 
similar to those of Zygospira, except that the transverse band is 
more posterior, since it originates near the ends of the crura. 
This mature condition of Celospira is seen to be a young condi- 
tion of Atrypa (Davidson), but, as the spirals are more loosely 
coiled and the transverse band always continuous, this genus 
should be regarded as valid in the evolution from Zygospira to 
Atrypa. In mature Atrypa reticularis from the Upper Silurian, 
there may be as many as sixteen volutions in each spiral cone 
(Davidson), but more often the number is smaller. The trans- 
vérse band in this species during its young stages is continuous, 
but in the adult condition it seems to be usually disunited in 
the middle. This feature becomes a distinct adult character in 
the Devonian specimens, which also have a greater number of 
whorls in the spirals, as shown in a Chemung specimen of this 
species in Yale University Museum, having twenty-four turns of 
the lamellze in each spiral. 

The ontogeny and phylogeny of the species of Zygospira indi- 
cate strongly that the Atrypidx had its origin in a form with a 
centronelloid loop. A further natural conclusion from the same 
evidence is thatthe Ancylobrachia are older and more primitive 
than the Helicopegmata. 


EXPLANATION OF Pharr X. 
Dielasma turgida. 


Figure 1.—The centronelliform stage of the loop; ventral view. X 6. 

2.—A later stage, showing the resorption of the anterior portion 
of the loop. X 6. 

3.—Early Dielasma stage, produced by further resorption of the 
centronelloid loop. X 6. 

4.—Loop and crural plates of mature specimen. X 6. 

5.—Profile of the connecting band. X 6. 

6.—Side view of the loop, crura, and septum. X 6. St. Louis 
group, Kentucky. 


Zygospira recurvirostra. 


Figure 7.—Centronelliform stage of the loop. xX 12. 
8.—Profile of same. X 12. 
9.—A later stage ; showing partial resorption of loop in front and 
greater divergence of descending branches. X 12. 
10.—The same; profile. x 12. 
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Figure 11.—A little more advanced stage, showing increased length of 


- 15.—A specimen showing curved, diverging, descending branches, 
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connecting band. X12. Specimens figures 7-ll are from 
the Trenton shales, St. Paul, Minnesota. 

12.—A looped stage, with broad, curved, descending bene and 
more slender transverse band. X 6. 

13.—The same; profile. X 6. 

14.—A later stage, showing more slender loop. X 6. 


long transverse band, and two projections of the lamellie, 
which are the beginning of the spiral cones. X 6. , 

16.—A subsequent stage in which the lamellze are more extended 

and ventrally and inwardly curved. xX 6. 

17.—The same; profile. X 6. 

18.—A young individual in which there are about one and one- 
half turns to each spiral. x 6. 

19.—The same; profile. xX 6. 

20.—The brachial supports in a mature specimen. X 6. The 
specimens figures 12-20 are from the top of the Trenton, 
Frankfort, Kentucky. 

21.—The spirals and loop in a Canadian specimen of (Anazyga =) 
Zygospira recurvirosira. (After Davidson.) x 3. 


22.—The spirals and loop in (Hallina =) Zygospira saffordi W. and 
S. Trenton, Tennessee. X 6. 

23.—The spirals and loop in (Hallina =) Zygospira nicolletti W:. and 
8. Trenton, Minnesota. xX 6. 

24.—The spirals and loop in Zygospira headi Billings. (After 


Halls Sze 
25.—The spirals and loop in Zygospira modesta Say. (After Hall.) 
X- 23 . 


26.—The same. (After Davidson.) X 3}. 
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ON THE DEVELOPMENT OF THE SHELL OF ZYGOS- 
PIRA RECURVIROSTRA. 


BY CHARLES SCHUCHERT. 


The material showing the ontogeny of the shell in Z recurvi- 

rostra was gathered from some blue-green shales on St. Anthony 
hill,a suburb of St. Paul, Minnesota. This horizon is equivalent 
to the lower Trenton of New York. Some of the associated 
brachiopods are Orthis testudinaria, O. meedsi, Plectambonites 
sericea, Strophomena scofieldi, Clitambonites diversa, ete. 
_ The youngest specimen observed (plate xi, fig. 1) has a length 
of .8mm., and is elongate subtriangular in outline, biconvex, 
with the ventral valve a little the deeper; ventral beak acumi- 
nate, inclined posteriorly at an angle of about 45° to the plane 
of the valves; delthyrium triangular, as wide as long and 
devoid of deltidial plates. In the apical portion there is a short 
concave plate continuous with the walls of the delthyrium, but 
apparently not attached to the rostral cavity. The fold and 
sinus are faintly developed, becoming obsolete at about the center 
of the shell and are without plications. In other individuals of 
about the same size the sinus is occupied by three short plica- 
tions and the ventral fold by two. In specimens of a somewhat 
larger growth these primitive plications are rapidly followed by 
a number of new ones along the entire anterior margin. The 
size of the shell at which they begin to develop is variable (com- 
pare figs. 2-5), being the earliest in the narrow depressed indi- 
viduals (fig. 3) and latest in the rounder and more convex 
specimens (fig. 4). New plications are rarely interpolated, their 
number being increased as growth proceeds by the addition of 
others along the lateral margins of both valves. The plications 
remain simple throughout. 

The smooth nepiastic stage gradually grows more and more 
rotund and subquadrangular in outline, and at maturity is pli- 
cated to the apex of the shell. The ventral beak, which is at 
first slightly recumbent (fig. 1a), becomes erect, and finally is 
strongly incurved over the dorsal umbo (fig. 9a). The large 
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open delth yrium is gradually reduced in size by the introduction 
of deltidial plates which grow inwardly from the walls of the 
fissure, being wider anteriorly where they join, leaving in the 
apex an oval pedicle opening. As the beak incurves these plates 
become larger; stronger, and anchylosed along the median line, 
but at maturity are nearly completely hidden by the dorsal 
umbo. The pedicle opening at maturity (fig. 9) is through the 
acutely convex portion. of the ventral umbo, and is compara- 
tively smaller in size than during previous stages. 

Growth Stages—A well-preserved specimen of about 1.5 mm. 
length (fig. 10), shows three distinct stages of growth before the 
introduction of the plicated or specific period: a, the initial shell 
or protegulum, with both cardinal lines arched; , a broad, oval 
stage, in which the ventral hinge areas on each side of the delthy- 
rium first appear, followed by c, a subcircular form, with the 
beginning of the told and sinus. It is either during stage ¢ or } 
or both that the concave plate in the apex of the delthyrium is 
developed. During the next or fourth stage the first specific 
characters begin to appear, as shown by the plications, and also 
the first stage of the caleareous brachial supports. 


Observations and Correlations. 


The first or initial shell in Zygospira, as in other brachiopods? 
is the protegulum, which has been compared with adult Paterina 
of the Lower Primordial. In many inarticulate brachiopods it 
is known that the protegulum is followed by a nearly round 
Obolella-like inarticulate stage, but in all rostrate articulate spe- 
cies in which the second stage has been observed there appears 
the first articulation of the valves. The fold and sinus, along 
with a few rudimentary plications, are introduced during the 
third stage of Zygospira. This form of shell much resembles 
some primordial species which have been provisionally referred 
to Camarella. With but slight modifications in the convexity of 
the valves and the greater or less prominence of the fold and 
sinus, this form is repeated in a number of early Paleozoic genera 
of the suborders Trullacea and Rostracea, as primordial Camarella 
and many species of Pentamerus, Zygospira nicoletti, Camarella 
bisculata, Dayia, and the so-called Waldheimias of the Upper 
Silurian. It is therefore impossible to refer with certainty on 
the basis of external character alone any Lower Silurian brachi- 
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opod of this form to any family of the Rostracea or to any 
rostrate family of the Trulacea. The presence or absence of 
deltidial plates at maturity, however, at once indicates the sub- 
ordinal position of any rostrate species. If the rudimentary 
concave plate in the apex of the delthyrial cavity of nepiastic 
Zygospira has any phylogenetic significance, it shows that those 
families having deltidial plates and no spondylium, the Ros- 
tracea, had their origin in the Trullacea, a suborder in which 
the concave plate or spondylium is functional as a muscular ~ 
fulerum. This has already been inferred to be the case on other 
grounds, as geological occurrence and complexity of structure. 
A plate similar to that in nepiastic Zygospira exists in Gwynia, 
Cistella, Atretia, and Terebratulina. 

At the beginning of the fourth shell stage of Z recurvirostra 

the species is recognizable as belonging to the suborder Ros- 
_tracea and apparently most closely related to the Rhynchonell- 
ide. The calcareous brachial supports first appear in a specimen 
about 1.33 mm. in length. The species is then referable to the 
Ancylobrachia, having a loop very much like that of Centronella. 
This loop then passes through,a series of metamorphoses, acquir- 
ing spirals when the shell is about 3 mm. in length. 

The mature exterior characters of the more prominent species 
of Zygospira will next be considered. Z. nicoletti (figs. 11, 11a, 
12, 12a), one of the oldest species, retains many of the characters 
of the earliest period of the fourth growth-stage of Z recurvirostra, 
and therefore more nearly resembles in form the primitive stock 
which gave rise to Z,gospira, In Z. saffordi (figs. 13, 13a) the 
plications are more numerous than in Z. nicolefti, but reach the 
posterior third of the valves, and the shell is also more convex. 
Z. recurvirostra is larger, more convex, with a greater number of 
plications, which originate at the apex of the valves, and the 
ventral beak is more strongly incurved than in the species men- 
tioned. From Z. recurvirostra one line leads through Z. wphami 
and Z. erratica to Z. headi, comprising a group which continues 
to increase in size, gibbosity, striation, and in the obsolescence 
of the fold and sinus. In another phylum characterized by Z. 
deflecta, Z. modesta, Z. cincinnatiensis, and Z. kentuckyensis, the 
plications do increase in size but not in number, while the in- 
conspicuous fold and sinus of Z recurvirostra is gradually devel- 
oped more and more strongly, so that when the extremes of 
both lines are compared (7%. headi and Z. kentuckyensis) very 
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dissimilar exteriors are seen to have resulted from the same 
stock. Zygospira attained the greatest development in the Lor- 
raine group of the Ohio valley. The species are usually very 
abundant in individuals, often forming groups several inches in 
diameter. 


EXPLANATION oF Piate XI. 


Figure 1.—Dorsal view of the smallest specimen observed of Zygospira 
recurvirostra Hall. The fold and sinus are just visible along 
the anterior margin of the shell. xX 12. 
2.—A later stage, where the deltidial plates have begun to develop. 
x 22. 
3.—A specimen in which the plications are developed unusually 
early. xX 12. 

4.—A specimen of larger growth than figure 3, in which the plica- 
tions are slow in developing. X 12. 

5-8.—Different individuals to show the progression of growth in 
the deltidial plates and the extent of the plications over 

- the umbones.  X 12. 

9—A mature example. The pedicle foramen is posterior to the 
deltidial plates, encroaching on the umbone of the ventral 
valve. xX 6. 

la-9a.—A series of profiles of the specimens, figures 1-9, re- 
spectively, showing the change in the convexity of the 
valves and the incurvature of the ventral beak. 

10.—A specimen preserving the lines of growth very clearly, of 
which the stronger ones only are figured. The apex of 
the ventral beak has been worn away by abrasion and 
resorption by the pedicle. a, protegulum; b, the first 
articulate stage; c, the stage in which the fold and sinus 
are developed; d, the plicated stage; e, deltidial plates; 
J, pedicle opening. xX 25. 

11, 1la.—An unusually large specimen of (Hallina =) Zygospira 
nicoletti W.and S., in which a few plications are deyeloped 
on each side of the fold and sinus. x 6. 

12, 12a.—Dorsal and profile views of one of the types of (Hallina =) - 


Zygospira nicoleti W. and S., the form most commonly 


observed. xX 6. 
13, 13a.—Dorsal and profile views of the type of (Hallina =) Zygo- 


spira saffordi W. and 8. This species is closely related to 
Z. recurvirostra. X 6. 
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REDISCOVERY OF THE MEXICAN KANGAROO RAT, 
DIPODOMYS PHILLIPSI GRAY 


BY C. HART MERRIAM, M.D. 


With Fietp Norrs spy E. W. NEtson. 


The first kangaroo rat known to naturalists was described by 
J. E. Gray, in 1841, under the name Dipodomys phillipsi.* Both 
species and genus were new, and were based on a single speci- | 
men presented to the British Museum by John Phillips on his 
return from Real del Monte, in the state of Hidalgo, Mexico, 
in the vicinity of which place it was supposed to have been 
obtained.t This specimen still remains unique, so far as authen- 
tic published records go, notwithstanding the fact that numer- 
ous museums in this country and Kurope contain specimens 
labeled D. phillepa which have been esamined and treated as 


epiicdonge phillipti Gray, Annals and Mae iae Nat. ait, vil, Aug., 
1841, 522. In the original article the name was spelled phillips by typo 
grapical error; it was corrected to phillipsii a few months later by the _ 
same author. (Am. Jour. Sci., xiir, 1842, 335.) 

+ Real del Monte is in the mountains at the extreme north end of the 
Valley of Mexico, about 50 miles northeast of the City of Mexico. 
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true phillipsi by nearly all writers on the genus during the past 
half century. 

In studying a large series of kangaroo rats from Texas, New 
Mexico, Arizona, and California several years ago I was sur- 
prised to find that none of them conformed with the original 
description or with Audubon and Bachman’s plate and measure- 
ments taken from the type specimen in the British Museum. It 
became apparent therefore that true Dipodomys phillipsi was not 
represented in the extensive collections examined, and probably 
was not an inhabitant of any part of the United States. Every 
available means was used to secure specimens from the sup- 
posed type locality, but without success. Letters were written 
‘in both English and Spanish tod Mexican officials in Real del 
‘Monte describing the animal and offering a reward for a speci- 
men, and later an experienced mammal collector was sent to 
the place, but with no better result. Finally Mr. E. W. Nelson, 
who has caught hundreds of kangaroo rats in various parts of 
the United States and Mexico and is thoroughly familiar not 
only with the habits of the animals but also with the kind of 
country inhabited by them, was requested to visit the region, in 
connection with his work for the United States Department of 
Agriculture. The result is a series of 67 handsomely prepared 
skins and skulls and several complete skeletons of the long lost 
Dipodomys phillipsi. Hence, after a lapse of more than fifty 
years, it is now possible for the first time to redefine the 
type of the genus and to differentiate the species from others 
with which it has been persistently confounded. Before doing 
this, however, it seems desirable to put on record with some 
detail the facts connected with its rediscovery and distribution. 


Notes on a Search for Duplicate Types of Dipodomys phillipsi. 


In response to my request, Mr. Nelson has contributed the 
following interesting account of his search for this species : 


“ After securing specimens of Dipodomys phillipsi in the Valley of Mex- 
ico, at Tlalpam, Ajusco, and Amecameca in December, 1892, and February, 
1893, I finally set out to try and obtain specimens nearer Real del Monte, 
the supposed type locality. A long and careful search in the vicinity of 
Tula, in Hidalgo, just north of the valley, failed to discover it or any 
allied species. From that point to Pachuca, along the extreme northern 
border of the valley, the country presented the same hard, rocky, and 
unsuitable character found at Tula. Pachuca is situated at the extreme 


. Dipodomys phillipsi Gray. 85 


northeastern point of the Valley of Mexico, at the base of the Sierra de 
Pachuca, the latter forming the limit of the valley in this direction. At 
an altitude of about 9,000 feet, and about three or four miles in a-direct 
line higher up in these mountains, lies the mining town of Real del 
Monte, the reputed type locality. The mountains are almost wholly 
composed of porphyry, with only a very scanty coating in places of a 
hard, clayey soil, A short visit to this locality was enough to show very 
conclusively that no species of this group had ever been taken in its im- 
mediate vicinity. A visit to the northern slope of the mountains near 
El Chico showed it to possess the same character. 

“The next effort was made in the forlorn hope of finding the species 
about the border of the valley, at the base of the mountains, near 
Pachuca. A careful search of this vicinity for some miles in various 
directions failed to discover any sign of kangaroo rats or, indeed, any 
sufficient area of suitable ground. A trip was then made to the village 
of San Augustin, 18 miles south of Pachuca, in the Valley of Mexico, and 
this also resulted in finding the same rocky hills and hard clayey bot- 
toms that prevail about the northern end of the valley. 

“ Giving up all hope of finding the species near Pachuca or Real del 
Monte—the alleged type locality—I decided to make another search for 
it at Irolo, which lies a little more than 25 miles south of Pachuca, in 
Hidalgo, and just east of the low divide which borders the Valley of 
Mexico on the east between the Sierra de Pachuca and the northern end 
of the Sierra Nevada de Iztaccihuatl. The course of the Vera Cruz or 
Mexican railway, on which I traveled, at first kept to the south near the 
west side of the divide. Some six miles out of Pachuca we passed over 
a narrow belt of softer soil than usual here, and I had hasty glimpses of 
several burrows among the maguey plants that I was quite certain be- 
longed to some species of kangaroo rat. The road then left the divide 
and swung out into. the Valley of Mexico, and the soil again became a 
hard clay. From the station of Ometusco, just within the Valley of 
Mexico, the road leads east for a few miles over a low dividing ridge to 
Trolo. About the latter place and away to the northward, toward the 
mountains of Pachuca, the bases of the low hills and ridges show pale 
yellow shades such as sandy deposits would give. A short search about 
the base of the hills near Irolo showed that areas of sandy and loose soil 
didin fact exist there. 

“ Further search showed that these areas of soft soil were occupied by 
kangaroo rats, which when captured, however, proved to be a 5-toed 
Perodipus instead of a 4-toed Dipodomys. No trace of any other species 
could be found, but the Perodipus was abundant. 

“yom the fact that the belt of country in which this species occurs at 
Irolo extends directly toward the point where I saw the signs on the 
road from Pachuca, with less than twenty miles intervening and a divide 
of not over 250 feet. I feel fully justified in assuming that the animals 
whose burrows were seen near Pachuca are a colony of the same species 
as that found at Irolo, namely, a Perodipus. 
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“On the other hand, the city of Tlalpam was the capital of the state of 
Mexico from 1828 to 18: 30, and from a much earlier period has been one 
of the important towns of the Valley of Mexico. This being the case, 
the abundance of Dipodomys in the sandy land at the very border of the 
town suggests the probability that a specimen taken there by an early 
traveler may have been the one brought to London by Mr. Phillips of 
Real del Monte, the erroneous reference arising from the notorious care- 
lessness of the early collectors in labeling specimens.” * 


It should be added that Tlalpam is only about 60 miles from 
Real del Monte, and should be remembered that Gray did not 
say that his specimen came from Real del Monte, but merely 
that it was sent to the British Museum by “ Mr. John Phillips, 
who has lately returned from Real del Monte ”—quite another 
matter. The probability is exceedingly great that the specimen 
was not labeled at all before it entered the British Museum. 


Geographic Distribution. 


Mr. Nelson first found Dipodomys phillipsi at the extreme 
_ southern end of the Valley of Mexico and on the adjacent 
mountain slopes, where 28 specimens were obtained. Concern- 
ing its occurrence in this region he writes: . 


“These kangaroo rats occur in the bottom of the valley near Tlalpam, 
D. F., at an altitude of 7,500 feet, and at the eastern base of the main 
peak of Ajusco, near the village of the same name, at an altitude of some- 
thing over 10,000 feet. Still further to the south, on the extreme border 
of the state of Mexico, adjoining Morelos, they were noted close to the 
peak of Huitzilac, near the Cruz del Marquez, at an altitude of 9,000 feet. 
They were also taken at the western base of Mt. Popocatapetl, near the 
village of Amecameca, at an altitude of about 8,300 feet. The peak of 
Huitzilac lies about 20 miles south of Tlalpam, and Amecameca is 28 
miles east’of the peak of Ajusco, thus giving the species a known range 
of less than 20 by 30 miles in this district. 

“The animals were far more numerous near Tlalpam than elsewhere. 
This place is 9 miles south of the City of Mexico, at the extreme south- 
ern border of the Pee sat where the first slopes of the Sierra de 


* *In poutine my woe to the caatand I found it necessary to Visit 
the city of Puebla. There 1 learned that the State College had a small 
museum, which I visited. One of the first things that met my eye was 
a Dipodomys phillipsi labeled as coming from Ojo de Agua, Puebla. Leay- 
ing the city, my route took me first into Tlaxcala and thence to eastern 


Puebla, in both of which districts I found the species abundant, as de- 
tailed elsewhere in this paper. 
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Ajusco begin to form the mountain rim on that side of the basin. Lying 
just west of Tlalpam is a great lava bed, known as the Pedregal, which 
descends from the northern base of the peak of Ajusco and reaches 
down the slope and out along the southwestern border of the valley. 
The peak of Ajusco, rising to an altitude of 12,600 feet, lies about 9 miles 
in a southwesterly direction from Tlalpam. Commencing near the eastern 
base of this peak and following down the eastern border of the lava bed 
to the bottom of the valley at Tlalpam is a bed of fine, grayish volcanic 
ashes or sand. Originally this deposit of sand did not reach the bottom 
of the valley, but the heavy summer rains gradually washed it down 
until it is now spread fora mile or two out over the bottom, at the base 
of the hills extending east from Tlalpam. In this bed of fine, sandy 
soil, beginning almost with the last’ houses of the town, these kangaroo 
rats are very abundant. The ground occupied by them at Ajusco, Huit- 
zilac, and Amecameca was once covered with pine timber, but is now 
used as corn or grain fields, and it is altogether likely that the distribu- 
tion of the species in all of these localities from the border of the Valley 
of Mexico followed the subjection of the land to cultivation. At the 
present time, although there are large areas of apparently suitable land, 
its distribution is local and restricted to comparatively small districts.” 


Ata later date Mr. Nelson found Dipodomys phillipsi on the 
plains of Puebla and thence northerly into eastern Tlaxcala and 
western Vera Cruz. Concerning its occurrence in this region he 
writes : 


“The species was not encountered again until I reached the state of 
Tlaxcala. There, in the eastern half of the state, about the northern and 
eastern base of the Cerro de Malinche and the towns of Huamantla and 
San Marcos, itiscommon. Extending thence easterly along the same 
sandy plain into the state of Puebla, it is also very numerous. 

“Tn this latter state the species reaches its extreme,sSoutheastern limit 
near the towns of Cafiada Morelos and Esperanza. To the north of these 
localities it is abundant about the towns of San Adres, Chalchicomula, 
and up the adjacent western base of Mount Orizaba to an altitude of 9,000 
feet. From these points it ranges across to Ojo de Agua and San Juan de 
los Llanos, in the same state. To the northeast its extreme limit is fonnd 
about the northern and western base of the Cofre de Perote, a little east 
of the town of Perote, in the state of Vera Cruz. This gives the species 
a known range over parts of four states. It occupies the extreme southern 
end of the Mexican table-lands, and is therefore the extreme southern 
representative of the genus. 

“So far as my observations have extended, this species is confined strictly 
to the areas of volcanic sand produced by two volcanic centers : first, the 
sandy belt lying between Mount Popocatapetl and the Cerro de Ajusco, 
some thirty miles in a westerly direction from the first-named peak, and 
all within the State of Mexico; second, the much larger district having its 
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eastern border along the voleanic range from Mount Orizaba to the Cofre 
de Perote, and extending thence west to the eastern base of Mount Popo- 
catapetl, crossing a small corner of Vera Cruz and all of the states of 
Puebla and Tlaxcala. Since the sandy plain of southern Tlaxcala and 
central and western Puebla as far as the eastern base of Popocatapetl is 
a continuation of the same character of country as that in which I have 
found the species in adjacent parts of these states, I have no doubt that 
further work will show it to be equally common in these unexplored dis- 
tricts. That the species ranges from Puebla and Tlaxcala northwesterly 
toward its reputed type locality in the Sierra de Pachuca is improbable, 
since a high pine-covered area separates the two districts. 

“The presence of this species in Puebla and Tlaxcala adds considerably 
to the uncertainty attending the probable source of the type specimen. 
While Tlalpam was a well-known locality of early days in this country, 
it is to be taken in consideration that the regular highway (stage road) 
from Vera Cruz to the City of Mexico passed Perote and traversed a hun- 
dred miles of country where this species is very common. The vertical 
range of this species lies between 7,400 and 10,000 feet, but by far the 
greater number of individuals are found between 7,500 and 8,500 feet. 
Its center of abundance is in southeastern Tlaxcala and adjacent parts of 
eastern Puebla. Its extreme upper range, both at Ajusco and Mount 


Orizaba, is due to the animals following cleared fields up into the pines ~ 


from their original lower range on the plains.” 


Habits. 


tespecting the habits of Dipodomys phillipsi Mr. Nelson con- 
tributes the following, which, unless the contrary is stated, re- 
lates to the neighborhood of Tlalpam : 


“Their little trails were to be seen after a calm night crossing the 
sand in every direction, forming in many places a perfect network. Hach 
animal occupies a burrow having asa rule a single entrance, dug in the 
bare, open field. The holes enter the ground at a slight angle, and each 
has a shallow trough-like depression leading out from it for a few inches, 
as is customary with most members of the group. Ordinarily the trail 
leaving the burrow forks, forming a Y very close to the entrance, and 
each branch trail leads away across the sandy soil to a neighboring hole, or 
to a distance where it becomes lost among the scanty herbage, where the 
owner finds its forage of seeds and small succulent leaves. Here and 
there little cone-shaped pits, an inch or two deep, show where the inhab- 
itants have dug up little plants or hidden seeds. 

“When captured the animals frequently had their cheek pouches full 
of seedsand small green leaves or young plants. Judging from what I noted 
in this way, it was evident that quite a variety of small plants contribute 
to their food supply. At the four localities where they were found they 
were located in old grain fields and their burrows and habits appeared to 
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be the same. In no instance was a group of holes noted, and it was rare 
to find two entrances to the same burrow. 

“Except at Tlalpam, they were not found in considerable numbers in 
the Valley of Mexico, and were scattered. Wherever found they were 
always in very loose, sandy soil. At Tlalpam their burrows appeared to 
be shared by the little yellow pocket mouse (Perognathus), which was 
nearly as common as the Dipodomys. 

“As usual in this group, these animals are strictly nocturnal, and judg- 
ing from the number of tracks, they must be very active during calm 
nights, even when the temperature is some degrees below freezing. For 
one or two nights during a severe storm they do not venture out, but if 
the storm continues longer they forage enough to procure food. At 
Ajusco at rare intervals a foot or two of snow covers their haunts, and 
cold storms are common. Elsewhere in their range sharp frosts are com- 
mon during the winter months. 

“The preceding notes concerning the habits of this species, although 
written with particular reference to the south end of the Valley of 
Mexico, apply equally well to other parts of its range. In the eastern 
part of its range it frequents the same open sandy fields, but many of 
the holes were also fonnd at the bottom of shallow ditches entering the 
ground at the foot of the low bank at the sides. Others were found sim- 
ilarly situated along the sides of small arroyos. In one field above Chal- 
chicomula the holes entered the ground almost perpendicularly for five 
or six inches before sloping away at the usual slight angle. This was 
due, however, to the fact that the very loose sandy character of the sur- 
face soil made it impossible to start a hole in at the usual angle.” 


Identity of Nelson’s Specimens with Dipodomys phillipst Gray. 


Apart from the geographic proximity of Real del Monte to the 
region where Mr. Nelson obtained his specimens, and wholly 
independent of the question as to whether or not the animals 
whose burrows were observed 6 miles south of Pachuca belong 
to the same species, or to the genus Peradipus, the specimens 
themselves afford positive proof that they are the species de- 
scribed by Gray as Dipodomys phillipsi, as may be seen from 
Gray’s original and very circumstantial description, which is 
here reproduced entire: 

“4 new Genus of Mexican Glirine Mammalia.—Mr. John Phillips, who 
has lately returned from Real del Monte, Mexico, has, at the recommen- 
dation of Mr. John Taylor, sent to the British Museum the skins of some 
very rare and interesting birds, of a Bassaris, and of the new animal which 
I shall now proceed to describe. This animal is very interesting, as hay- 
ing all the external form and coloring of a Gerboa; and it is doubtless 


the American representative of that African genus, though differing from 
it very essentially in being provided, like some other American genera, 


if 
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as Saccophorus, Saccomys, and Heteromys, with large cheek-pouches, which 
open externally on the side of the cheeks. I propose to call it 


“Dipodomys. 


“Body covered with soft hair. Head moderate, with large cheek- 
pouches opening externally on the side of the cheeks. Ears and 
eyes rather large; the fore-legs short; the hind tarsus long and 
slender; the hind feet very long; the soles covered with hair; 
toes 5-4. The tail much longer than the body, covered with 
rather short hair, and with a dilated brush at the end; the upper 
cutting teeth grooved in front. Grinders—(?) 

“This genus differs from all those above cited in the tail being elongated 

and covered with hair, with a pencil at the ends like the Gerboas, and 
from Saccomys in the soles of the hind feet being hairy. 


“Dipodomys phillipii Gray. 


“ Gray-brown, with longer black hairs; sides sandy; sides of the nose, 
spot near the base of the ears, band across the thigh and beneath, | 
pure white; nose, spot at the base of the long black whiskers, and 
at the base of the tail, black ; tail black-brown, with the band on 
each of its sides and tip white; penis ending in a long spine: 
Length: body and head, 5 inches; tail, 63 inches; hind feet, 13 
inch. 

“TInhab. Mexico, near Real del Monte. John Phillips, Esq.” (J. E. 

Gray, Annals and Magazine of Natural History, vol. vi, No. 46, August, 
1841, pp. 521-522.) 


By a fortunate circumstance Gray’s type specimen was figured 
by Audubon in his colored plate (No. cxxx), which plate has 
the additional merit of tallying with the description and also. 
with the specimens collected by Mr. Nelson.* 

The measurements given by Gray (and repeated by Audubon) 
are: Head and body, 5 inches; tail, 63 inches; hind feet, 13 
inches. Converted into millimeters, the length of the tail is 165, 
and of the hind foot 38. The averages of these measurements 
in 54 specimens collected by Mr. Nelson are: Tail, 167.5; hind 
foot, 41. In several individuals the hind foot fell to 39 mm. 
Mr. Nelson’s measurements were taken in the flesh, which ac- 
counts for the slight difference in the length of the hind foot. 


* Audubon states: “Our drawing was made from a beautiful specimen 
in the British Museum, which was the first one brought under the notice 
of naturalists, and the original of Mr. Gray’s description of this singular 
animal; it was procured near Real del Monte, in Mexico.” (Quadrupeds 
of North America, vol. 111, 1854, 140.) 
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In the light of the ample material collected by Mr. Nelson, 
the species may be redefined as follows: 


Dipodomys phillipsi Gray. 

Dipodomys phillipii Gray, Ann. and Mag. Nat. Hist., vir, 1841, 522. (Name 
spelled phillipii by typographical error and corrected to D. 
phillipsti by same author a few months later—Am. Journ. 
Sci., xii, 1842, 335.) 

Macrocolus palatine A. Wagner, Wiegmann’s Archiv fiir Naturgeschichte, 
1846, 172-177 (from ‘ Mexico’). 

Dipodomys phillipsti Audubon and Bachman, Quadrupeds of North Amer- 
ica, vol. 111, 1854, plate (colored) cxxx (of Gray’s type speci- 
men), and pp. 137-140 in part. 

Nore.—The D. phillipsi of subsequent authors is composite and does 

‘not include this species at all. 


Type Locality —The Valley of Mexico, Mexico. 

General Characters—Tip of tail white; size, smallest of the 
species having this peculiarity (about equaling D. merriami, but 
tail longer) ; coloration very dark, resembling D. californicus. 


Measurements —Average of 23 adult specimens from Tlalpam and Ajusco, 
at the south end of the Valley of Mexico (measured in the flesh): Total 
length, 270 mm.; tail vertebree, 168; hind foot, 41. 


Color.—Upper parts sepia-brown, more or less suffused with 
ochraceous, and everywhere conspicuously mixed with black- 
tipped hairs; thigh patches large, becoming dusky, and forming 
a large black patch behind and on the sides of lower leg and 
ankle, reaching upper surface of heel; crescents at base of 
whiskers large, nearly black, and meeting acréss nose; eyelids 
black ; supraorbital spot obscured ; upper and lower tail stripes 
black, meeting along distal third, and succeeded by a short 
brush of pure white, usually measuring only 10 to 15 mm., thus 
being decidedly shorter than in any other white-tipped species. 

Cranial Characters-—Skull slightly larger than D. merriami, 
but not so large as D. californicus. Viewed from above, the 
post-rostral portion of the cranium is subquadrate in shape, owing 
to the great breadth across the orbital bridges of the maxillaries, 
and the relAtively slight development of the mastoids. The 

least interobital breadth of the frontals is greater than in any 
, other species of the genus, equaling or exceeding the distance 
from the foramen magnum to the premolar, and considerably 
exceeding the length of the nasal bones. The tympanic capsule 


13—Bior, Soc. Wasn., Vou. VITT, 1893, 


92 Merriam—Rediscovery of the Mexican Kangaroo Rat 


is produced anteriorly beyond the plane of the adjoining part 
of the mastoid, a condition not found in any other species ex- 
cept D. merriami, from which it differs in shape, being narrower 
and having the greatest projection on the inferior surface, while 
that of D. merriami is bluntly rounded anteriorly. The inflated 
mastoids are both relatively and actually smaller than in any 
other species and are separated on top of the skull by at least 


3mm. The forks of the supra-occipital enclose a broadly oval — 


interparietal. The top of the skull is considerably arched both 
antero-posteriorly and transversely, the highest point being the 
middle of the fronto-parietal suture. The mandible is rather 
light and slender, and the angular processes are less strongly 
developed than in any other member of the genus. 

Geographic Distribution —The Valley of Mexico and adjacent 
mountain slopes on the south, and the plains of Puebla from 
Cafiada Morelos and Esperanza north to Huamantla, Tlaxcala, 
and Perote, Vera Cruz. 

Faunal Position—From Mr. Nelson’s account of the haunts 


of this species it appears to be an inhabitant of the Transition 


Zone (or perhaps of both the Upper Sonoran and Transition), 
in which respect it agrees with the California species which it 
most closely resembles (D. californicus), and differs from all 
others of the genus—the others being Lower Sonoran. 


Variations in Dipodomys phillipsi. 


The area inhabited by Dipodomys phillipsi is so small that the 
characters of the species are very constant, as would be expected. 
In 28 specimens from Tlalpam and Ajusco the length of the 
white tip of the tail, beyond the black hairs that overlap its base, 
varies from 5 to 15 mm. 

The dark facial crescents and connecting band across the nose 


vary somewhat in different specimens from the same locality, 
but average much broader and blacker in those from the plains 


of Puebla than from the Valley of Mexico. 
The tail averages shortest in specimens from . Perote, Vera 


Cruz (163.4 mm.), and longest in those from Huamattla, Tlaxcala 
(175 mm.). 
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Remarks on the Accompanying Table. 


The table on the preceding page is believed to possess certain 
advantages over the ordinary method of tabulating measure- 
ments of mammals. It presents to the eye in the brief space 
of four lines a summary of the average measurements, ratios, 
maxima and minima. and percentages of variation, by localities, 
of 61 specimens, instead of covering a number of pages with the 
detailed measurements of each individual. 

The usual object of measuring zodlogical specimens is to as- 
certain one or more of the following facts: (1) the normal * size 
of the animal; (2) the proportions (or ratios) of some of its 
parts, and (3) the limits or extremes of variation in a large 
series of individuals (which may be expressed both in actual 
maximum and minimum measurements and in percentages of 
the normal). The accompanying table not only summarizes 
this information for each locality in a single line, but also, by 
bringing into sharp contrast corresponding data from different 


localities, shows the amount of geographic variation in the 


species. Tables of the ordinary sort may contain the material 
from which these important facts can be ascertained, but the 
labor of digging them out from the bewildering mass of figures 
in which they are buried is so great that it is rarely undertaken. 


Note on Macrocolus halticus Wagner. 


A word is necessary, perhaps, concerning the Macrocolus halticus 
of Wagner,t which has been a stumbling block to naturalists 
for many years, though its true position was correctly indicated 
by Baird thirty-five years ago. Baird’s remarks were as follows: 
“Although Wagner expressly states that there were no external 
cheek pouches in his specimen, and that in consequence it 
could not belong to Gray’s genus, Dipodomys, yet the coincidence 
in every other respect—skull, teeth, skeleton, and external 


form—is so very intimate as to render it almost certain that the 


*The normal of any measurement is the average or mean of that mea- 
surement in a large series of adult individuals from the same locality. 


In preparing such tables care should be taken to exclude all immature 
and imperfect specimens. 


+ Macrocolus halticus A. Wagner, Wiegmann’s Archiy. fir Naturgesch- 
ichte, 1846, 172-177, 


t 


2 


: 


Dipodomys phillipsi Gray. 95 


' cheek pouches must have been overlooked, especially as we are 


particularly informed that the specimen was in very defective 
condition as preserved in alcohol. The species was probably 
identical with that described by Gray, viz: D. phillipii, which 
appears to be the one common in Mexico.”* It should be borne 
in mind, however, that at the time Baird wrote (in 1857) all of 
the kangaroo rats were referred to Dipodomys, the genus Perodipus 
(containing the 5-toed species) not having been established until 
ten years later. That Wagner’s animal could not have been a 
Perodipus is clear from the statement that it had only 4 toes on 
the hind foot, and by other details of the original description. 
On the other hand, that it was a true 4-toed Dipodomys is shown by 


-Wagner’s original description, which includes a detailed account, 


with measurements of the skull and skeleton; } by his drawing 
of the skeleton (natural size), published a little later,§ and by his 
drawings of the teeth, contained in the supplement to Schreber’s 
Saugthiere (tab. 259, E.). ; 

The genus being disposed of, the species now comes up for 
determination. The fact that Baird referred it to D. phillipsi of 
Gray, in which he was followed by Couegs, is of no weight, since 
both of these authors included under this head not only several 
very distinct species, but also species belonging to both genera. 
Nothing is known of the source of the specimen save that it came 
from Mexico. Three species of the genus are now known to 
inhabit Mexico, namely, D. phillipsi, D. spectabilis, and D. mer- 
riami. D. spectabilis may be at once eliminated because of its 
much larger size, leaving only D. phillipsi and D. merriami be- 
tween which to choose. Wagner’s measureménts of the skull 
and skeleton give a total length of 269 mm. and a length of tail 
vertebree of 168. His external measurements of the body and 
tail added together make a total of 279 mm., an excess of 10 mm. 
over the length of the skeleton, as usual when the body and 
tail are measured separately, the length of the body overlapping 


the point from which the tail measurement begins. Allowing 


* Baird, Mammals of North America, 1857, 409. 

+ Fitzinger, Sitzungsber. math.-nat. classe, K. Akad. Wiss. Wien, Lv1, 
1867, 126. 

t Macrocolus halticus A. Wagner, Wiegmann’s Archiv. fiir Naturgesch- 
ichte,; 1846, 172-177. 

2 Beitrage zur Kenntniss der Siiugethiere Amerikas, II Abth., 1848, 319 
und 332, pl. vir (Abhandl. d. II, Cl. d. k. Ak. Wiss V, Bd. II). 
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1 mm. for the thickness of the skin over the end of the nose, 
the measurements given by Wagner for the skeleton of his 
Macrocolus halticus (converted into millimeters) are: Total length, 
270; tail vertebrae, 168; hind foot, 39.5. The averages of 28 
adult specimens of Dipodomys phillipsi collected in the Valley 
of Mexico by Mr. E. W. Nelson are: Total length, 270; tail 
vertebra, 168 ; hind foot, 41.1, the agreement being surprising. 
The measurements and description of the skull and skeleton 
also agree with those of D. phillipsi and not with D. merriami or 
any other species. The number of tail vertebra is stated by 
Wagner to be 31. In two skeletons from Tlalpam the number 
is 82. No other species of Dipodomys is known to have more 
than 29, and no species of Perodipus more than 28. Further- 
more, if additional evidence is needed, the drawing of the skull 
shows conclusively (if even approximately correct) that the 
animal is D. phillipsi, the interorbital breadth of the frontals 
being considerably greater than in any other species, and the 
mastoids being only slightly developed for a Dipodomys, the 
consequent breadth of the cranium across the mastoids but 
slightly exceeding the breadth across the maxillary bridges of 
the orbits. 


It has been shown by the process of elimihation that Wagner's | 


animal could not belong to any known species other than 
Dipodomys phillipsi ; and it has been shown by direct compari- 
son of his description with duplicate types of the latter species 
that it does agree with this species in every particular. It seems 
safe to infer, therefore, that Macrocolus halticus of Wagner is 
Dipodomys phillipsi of Gray. 
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1.—StRATIGRAPHIC aol OF THE CAPaINA Limestone Beps 
IN THE COMANCHE SERIES 


About midway in the column micas the Comanche series 
or Lower Cretaceous of Texas, and constituting the uppermost 


member of the Fredericksburg division (Comanche Peak group | 


of Shumard in part), there is a peculiar group of strata known 
as the Caprina limestone of Shumard.* 

Dr. Shumard placed the bed in the Upper Cretaceous, at the 
very top of the whole of the fifteen or more Ep ates oan of the 


- * First Annual Report Texas State Geological Survey, Austin, 1880- 88, 


14—Bron. Soc. Wasn., Vor. VIII, 1893. (97) 
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two great formations of Texas, instead of in the middle of 
the lower series, where it belongs. His original description of it 
is as follows: 


Cuprina Limestone.—This is the uppermost recognized member of the 
series and, although of no great thickness, has a somewhat extended 
geographical range. It is a yellowish-white limestone, sometimes of a 
finely granular texture and sometimes made up of rather coarse, suberys- 
talline grains, cemented with a chalky paste. It generally occurs in thick 
massive beds, and is capable of withstanding the action of the weather to 
a greater extent than most of the members of the Cretaceous system. 
This formation is usually found capping the highest elevations, and its 
‘presence may be nearly always recognized, even at a distance, by the 
peculiar flat-topped and castellated appearance it imparts to the hills. 
According to Dr. Riddell, it is finely displayed along the bluffs of Brazos 
river in Bosque, McLennan, and Hill counties; also along the Leon and 
Bosque rivers. The summits of the remarkable elevation known as 
Comanche peak, in Johnson county, and that of Shovel mountain, in 
Burnet county, consist of this rock. The fossils are chiefly Caprina, 
Cytherea, and Ammonites of undetermined species. (Trans. St. Louis 
Acad. Science, vol. 1, 1860, pp. 583-584.) 


Ina previous paper the writer has described the Caprina lime- 
stone substantially as follows 


The Caprina Limestone.—Without any serious stratigraphic break in 
the chalky limestones the abundant Comanche Peak fauna disappears 
and there continue 300 feet, more or less, of chalks and chalky lime- 
stones of varying degrees of consistency, from a pulverulent condition, to 
firm limestones, which seem to be a secondary condition of the chalk 
produced by superficial hardening. These hard layers form the table 
rock of the buttes and mesas of the extensive Grand Prairie region and 
are exposed in the river bluffs between Austin and Mount Bonnell, on 
the Colorado, where the chalk has been more or less hardened into firm 
limestones by the local metamorphism accompanying faulting. The 
lime-kilns and quarries immediately west of Austin are all located on 
this subdivision. 

Accompanying these chalks and chalky limestones are well-defined 
layers of exquisite flint nodules, occupying apparently persistent horizons 


in localities. The flint nodules are oval and kidney-shaped, ranging in’ 


size from that of a walnut to about two feet in diameter. Exteriorly. 
they are chalky white, resembling in general character the flint nodules 
of the English chalk cliffs. Interiorly they are of various shades of 
color, from light opalescent to black, sometimes showing a banded struc- 
ture. These flint nodules are beautifully displayed in situ in the Deep 
Eddy canyon of the Colorado, above Austin, where they can be seen 
occupying three distinct belts in the white Shahi limestones. 

Where these chalky limestones form the basis of extensive plateaus, 
such as the remnants of the Grand Prairie west and southwest of Austin, 
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the flints are left in great quantities as a residuum of the softer chalks 
(which are more readily decomposed into soils and washed away), and 
they cover large areas of country. They have also been transported 
eastward in past geologic times by marine and river action, and are dis- 
tributed over large areas along the margin of the Black Prairie region as 
apart of the Post-Cretaceous gravels of that region. In some of these 
flints remarkable decomposition is exhibited, the products being geode- 
like cavities lined with quartz-crystals and pulverulent substance. 

These are the only flint horizons, so far, at least, as is known to the 
writer, in the whole of the immense Cretaceous deposits of the United 
States. They occur about the middle of the Lower Cretaceous series 
instead of at the top of the Upper series, as in England. It was from 
these flints that the ancient and modern Indians made their flint imple- 
ments, and the ease of their lithologi¢ identity will be of value to the 
anthropologist in tracing the extent of the intercourse and depredations 
of former Indian tribes inhabiting this region. Occasionally the flints, 
especially an opalescent variety in Comanche county, possess nuclei in 
the shape of fossils, usually Requwienia. 

The decomposition of these flints and of the adjacent limestones has 
produced some peculiar and unique effects in the rocks and landscape of 
the region, the silica replacing the calcium carbonate and leaving as a 
remnant a peculiar porous cavernous rock, usually of a deep-red color 
from the hydration of the iron pyrites into limonite, composed of the 
siliceous pseudomorphs of fossil Rudistes and other shells, the interstitial 
spaces glittering with minute quartz crystals which line them. 

Immediately west of Austin, along the downthrow of the great Bonnell! 
fault in the bluffs of the Colorado, another peculiar transformation takes 
place in the Caprina limestone. Occasional red decomposing spots occur 
in the massive white chalky limestones. Upon closer examination the 
apparently non-fossiliferous limestone is seen to be undergoing decompo- 
sition into a dry pulverulent inflorescence, and as a residuum there re- 
mains a dry red dust containing exquisitely preserved calcite pseudo- 
morphs of many rare fossils, such as recently described by Roemer and 
White, the occurrence of which I have located in this horizon. 

Traces of the following economic products have been discovered : Pot- 
ash, salt, strontianite, anhydrite, epsom salts, gypsum, and gold, but in 
quantities as yet unknown. 

At Austin a fault of about 750 feet downthrow has broken this lime- 
stone division into two different areas, and hitherto confused its measure- 
ment. 


The limestones are more resistant to erosion than the over 
and under lying strata, and hence form the su:mit scarps and 
mesas of the peculiar buttes and divides in Hood, Comanche, 
Hamilton, Bosque, Coryell, Lampasas, and other counties of 
the Grand Prairie regions of Central Texas. It also occurs as 
the surface of extensive prairie regions in western Williamson 
county. It also caps the summit of the Jehosaphat plateau in 


t 
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northwestern Travis county, and the Edwards plateau to the 
south, where its surface outcrops, owing to rain sculpture, is 
weathered into extensive fields of “‘ Karrenfelder ” or miniature 
mountains. 

The limitations of this group of strata have not been finally 
determined, but it should include as its upper members the 
Austin marble (the Upper Caprotina limestone and the litho- 
graphic flags of my local Austin section). No abrupt break is 
evident between these and the underlying beds which contain 
the Comanche Peak fauna of Shumard (Die Kriedebildungen 
bei Fredericksburg of Roemer). The detail of these beds at 
Austin have been given by Mr. J. A. Taff (who made the section 
under my supervision) in the Third Annual Report of the Texas 
Geological Survey. 

Stratigraphically the Caprina limestone represents the culmi- 
nation of the subsidence that progressed during the Comanche 
epoch. 

Paleontologically the Caprina limestone beds are of the great- 
est interest. for in them we have the development of the aber- 
rant Chamide and Rudistes of this country. They contain all 
the species of these families known to occur in the Cretaceous of 
the United States, with the two exceptions of the Caprotina-like 
Coralliochama of California and the large Radiolites austinensis- 
like forms so common in the equivalents of the Colorado group 
of the Upper Cretaceous in the Alabama, Texas, and Colorado 
regions. As it is clearly and distinctly overlain by the whole of 
the Washita division which corresponds to the Gault of Europe, 
as will be later shown by the writer, and is above the well- 
defined beds of the Trinity and Lower Fredericksburg division, 
it affords an important landmark in tracing the progress of 
marine life on this side of the ocean. 


IL.—Cnaracteristic Fossizs. 


The fauna of the Caprina limestone has been little understood, 
owing to the unfortunate fact that many of its fossils have been 
attributed to other horizons. Shumard* included the Lower 
Caprotina limestone of the Trinity division in Hood county 
with the Caprotina limestone of the Caprina beds, and through- 
out his valuable literature one fails to find any distinction be- 
tween them. A few years since my friend, Mr. George Stolley, 


* Loc: Cit, pans. | 
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discovered a fauna in what is now known to be the Caprina 
limestone in the bluffs of the Colorado, a few miles west of 
Austin. Not knowing the horizon of these beds, he sent them to 
Dr. C. A. White, of the United States Geological Survey, and 
Dr. Ferdinand Roemer, at Breslau. Dr. White described sev- 
eral of the forms of aberrant Chamidx, but owing to the lack of 
stratigraphic particulars he refrained from publishing any age 
conclusions.* Dr. Roemer published + beautiful illustrations of 
these fossils and described them with his accustomed skill, but 
at that time, not knowing the comprehensive character of the 
beds in the immediate vicinity of Austin and probably deceived 
by the lithologic resemblance of the matrix, he erroneously con- 
cluded that they came froin the Austin chalk (Niobrara) of the 
Upper Cretaceous. His conclusions that the Austin chalk from 
which he supposed these fossils to have come was of Turonien 
age was undoubtedly correct. The Austin chalk abounds in 
many other species which justify such a conclusion, but not one 
of these species later described warranted such a conclusion, 
nor did they come from that horizon. The writer regrets that 
he is unable here to republish Dr. Roemer’s excellent figures 
and descriptions of this fauna. 

The following is a list of the species which I have observed 
from the Rudistes horizon in the Caprina limestone beds at Aus- 
tin, Texas: 


Parasmilia austinensis Roemer. 
Pleurocora texana Roemer. 
Plewrocora coalescens Roemer. 
Cladophyllia furcifera Roemer. 
Coelosmilia americana Roemer. 
FHlolectypus Roemer. * 
Pateila or Pileolus (?). 
Chrysostoma. 
Helicocryptus or Adeorbis. 
Ziziphinus (Calliostoma). 
Nerinea austinensis Roemer. 
 Nerinea cultrispira Roemer. 


* Bulletin 4, U.S. Geological Survey, on Mesozoic fossils, by C. A. White, 
Washington, 1884. 

+ Paleontologische Abhandlungen Herausgegeben von W. Dames und 
E. Kayser, Vierter Band. Heft 4. Ueber eine Durch die Haeufigkeit 
Hippuriten-Artiger Chamiden Ausgezeichnete Fauna der Oberturonen 
Kreide yon Texas von Ferdinand Roemer. Mit 3 Tafeln. Berlin, 1888. 
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Nerinew subula Roemer. 

Glauconia (?). 

Cerithiwm obliterato-granosum Roemer. 
Cerithium austinensis Roemer. 

Trochus tecanus Roemer. 

Solarium planorbis Roemer. 

Natica (Amauropsis) avellana Roemer. o 
Requienia patagiata Ch. A. White. 

Monoplewra marcida Ch. A. White. 

Monopleura pinguiscula Ch. A. White. 

Lucina acute-lineolata Roemer. 

Requienia patagiata Ch. A. White. 


The following forms have a more general occurrence : 


Ostrea munsoni sp. NOV. 

Radiolites texcana Roemer. 
es davidsoni sp. nov. 

Requienia texana Roemer. 

Ichthyosarcolithes anguis Roemer. 

Monopleura marcida Ch. A. White. 

Ammonites (Buchiceras) pedernalis yon Buch. 


m (Schloenbachia) acute-carniatus von Buch. 


In addition to the foregoing numerous species have been 
described under the generic name of Caprina, owing to the occur- 
rence in immense quantities of a fossil supposed to have belonged 
to that genus. These fossils, however, are usually imperfectly 
preserved, but it can now be said with assurance that none of 
them belong to that genus, but are mostly Ichthyosarcolithes or 
Radiolites. All of the so-called Caprinas heretofore described 
from Texas come from this horizon. 

Most of the Austin species occur in the bluffs of the south 
bank of the Colorado and Barton creek, just west of Austin, as 
beautifully preserved calcite pseudomorphs. Usually the lime- 
stone is very barren of all fossils except the Rudistes and Chamide. 

Other aberrant Chamidx and Rudistes from the Texas Creta- 
ceous have long been known, but their exact stratigraphic range 
has not been clearly stated. With the exception of Radiolites 
davidsoni herein described, the stratigraphic occurrence of all the 
species was unknown to their authors when they described them. 
Many were described from imperfect specimens, and all the 
writers previous to Dr. White’s valuable contribution expressed 
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serious doubts as to the true generic position of the forms. It 
can now be said that, with the single exception of Radiolites 
austinensis, all of these forms in Texas come from the Caprina 
limestone. The following is a list of the forms thus far described: 


CHAMID&. 
Diceras (?) Roemer. 
Reqiienia bicornis Meek, 1876. Fort Lancaster, Texas. 
s patagiata White, 1884. Near Austin, Texas. 
vs tecana Roem., 1852; White, 1884. Near Austin, Texas. 
Highlands between New Braunfels and Fredericks- 
burg. Marcou, 1858, reports this form at “ Comet 
creek, on left bank of the False Washita.” 
Monopleura marcida White, 1884. Near Austin, Texas. 
= subtriquetra Roem., 1852. Valley of San Saba and 
upper arm of Pedernales river. 
pingiuscula White, 1884. Near Austin, Texas. 


‘ tecana Roem., 1852. 
Ichthyosarcolithes anguis Roem., 1888, Barton creek, west of Austin. 

S (?) (Caprina) erassifibra Roem., 1849, 1852. 

“3 (?) (Caprina) guadalupx Roem., 1849, 1852. 

(2?) (Caprina) planata Con., 1855. Oak creek, 
near Pecos, Texas. 

“3 (?) (Caprina) occidentalis Con., 1855, 1857. Pecos 
river near mouth. (A. Schott.) 

i (?) (Caprina) tecana Roem., 1849. 


Plagioptychus (?) cordatus Roem., 1888. 


RupIstz. 


Radiolites (Hippurites) tecanus Roem., 1849, 1852. 
es davidsont sp. Nov. 


All of the above species occur in the Caprina limestone. 


Radiolites austinensis Roemer, is the only other form from the 
Texas Cretaceous. It occurs in the Austin chalk, and is so 
radically different in every aspect that it hardly belongs in the 
same group with the lower forms. With the exception of Mo- 
nopleura and Requienia, which range downward into the Trinity 
Division, all the other genera occur only in the Caprina lime- 
stone, appearing suddenly upon the scene with these beds and 
completely vanishing thereafter. 

Radiolites tecanus Roemer, which comes from the Caprina 
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limestone, was referred to the genus Hippurites by Roemer,* 
although upon reading his description as originally published 
it will be seen that he distinctly stated that it was exceedingly 
doubtful whether this form belonged to Radiolites or Hippurites. 
The name Hippurites, however, has gone forth in literature, and, 
inasmuch as this genus is a characteristic form of the Upper 
_ Cretaceous of Europe, its supposed occurrence in the Lower 
Cretaceous of Texas has been the greatest obstacle to man in 
accepting the lower position of the Comanche Series. Iam now 
prepared to state that there is not a single Hippurites} in either 
the Lower or Upper Cretaceous of Texas, and that this unfortu- 
nate impression should no longer preyail. 


J[E..—AGE oF THE CAPRINA LIMESTONE. 


The writer does not feel prepared to separate the Caprina 
limestone from the remainder of the Fredericksburg Division 
as a unit for the discussion of homotaxy, and in the following 
remarks it should be remembered that the beds are stratigraph- 
ically related. 

Dr. Fred. Roemer, in his classical monograph of the Kreidebil- 
dungen von Texas, placed the beds which are now known to be 
the Caprina limestone at the very top of the Texas Cretaceous 
and referred them to the Senonien. Forty years later he un- 
knowingly described more of the fauna from the same beds and 
placed them in the Turonien.t In earlier writings I§ have 
shown the erroneous impression under which Dr. Roemer thus 
placed these beds, and that instead of occurring above his Tu- 
ronien (Austin chalk beds) they are stratigraphically below 
them, and hence could not be Senonien. 

Shumard, who first defined and applied the present name to 
the beds whose fossils had been described in part by Roemer, 
also failed to discover the true stratigraphic position, and like- 
wise placed them at the top of the Texas Cretaceous.|| 


* Kreide, von Texas, p. 76. 

{In the Third Annual Report of the Texas Geological Survey a species 
is mentioned by name only as “ Hippurites flabellata sp. nov.” from the 
Caprina limestone. No description whatever has been given of this 
form. From the writer’s familiarity with the specimens in the Texas 
collection he thinks it probable that it must be a Radiolites. 

{ Paleontologische abhandlungen. 

%Am. Journ, Sci., vol. xxxvr1, 1889, pp. 318-319. Ibid, April, 1893. 

|| Loe. cit. 
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The writer has repeatedly shown that the stratigraphic posi- 
tion of the beds was in the middle of the Lower Cretaceous or 
Comanche series instead of at the top of the Upper, as believed 
by Roemer and Shumard, and hence, aside from the paleon- 
tologic evidence, he would assign these beds to a still lower 
horizon, probably the Uppermost Neocomian, or Transitional 
Neocomian-Gault, for the following reasons: 

1. The fauna does not contain a single characteristic genus or 
species of beds of higher position. 

2. The beds occur immediately beneath the Washita Divis- 
ion, which contain numerous species resembling those of the 
Gault of Europe. 

3. The beds bear a remarkable paleontologic and stratigraphic 
resemblance to the Requienia Limestone beds of France and the 
Spanish Peninsula, where similar limestones, with Radiolites and 
Requienia, abound in the Upper Neocomian. 


IV.—DEscrRIPTION OF SPECIES. | 
Ostrea munsoni sp. noy. 
Plate XII. 


Compare O. Joane Choffat. Recueil de Monographies Stratigraphiques 
Sur le Systéme Crétacique du Portugal, par Paul Choffat. Lisbon, 1885, 
p. 34, plate 1, figs. 1-7. 

Very thin and flat; elongately sub-triangulate and marked 
by many well defined radiating ribs; the pallial extremity 
rounded; beak more or less acuminate and slightly deflected, 
and evidently slightly attached; the inferior valve slightly con- 
cave, nearly flat, and showing near its beak an area of attach- 
ment. The larger valve flatly convexed and only slightly 
larger than the lower; the ornamentation of both valves is sim- 
ilar, and as remarked by Choffat in his description of Ostrea 
Joanx a very similar form from Portugal, the two valves present 
an appearance as if they had been plicated together, the one 
upon the other. Each shell is very thin, and the living space 
small. When closed together the thickness of both valves is 
hardly one-twentieth the length of the shell. 

The finely fluted ribs are slightly sinuous, continuous from 
beak to base or sometimes bifurcated, alternating with short ribs 
extending only half way from base. This is especially true upon 
the lower valve. This species is easily distinguishable from all 
the other North American oysters by its extreme flatness and 
thinness. 

15—Bron. Soe. WY asec Vou. VIL, 1893. 
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I have observed only a few specimens. These occur with 
great scarcity in the Caprina limestone, in association with 
Radiolites davidsoni at Belton and near Austin. The species is 
named in honor of Mr. T. V. Munson, of Denison, Texas. 

This species resembles in general form the excellent figures of 
0. Joanx Choffat, from the Cretaceous of Portugal. 


Radiolites davidsoni sp. noy. 
Plate XIII. 


Description of Figured Specimen.—V ery elongate, measuring over 
40 centimeters ; slightly flaring at larger end and gently tapering 
to small extremity; somewhat sinuous, pointed, and attached 
at lower end; exterior surface strongly marked by longitudinal 
ribs and grooves, as follows: Two especially broad and conspic- 
uous grooves extending the entire length of the shell on oppo- 
site side to that shown in large figure, but seen in small segment 
and end view. These are accompanied by two large corre- 
sponding oblate ribs and a sharp, angular carina. These two 
grooves, ribs, and carina occupy one of the sides of the sub- 
triangular circumference. The carina is very prominent and 
sharp, and extends from the smaller end to within about ten 
centimeters of the large extremity, where it becomes exfoliated 
and deflected like a mantle over and across the large ribs and 
grooves. This carina forms the upper margin of the large 
figure, and the angles seen in the cross-sections, and is opposite 
the smaller angle of the semi-lunate interior. It is bordered 
upon one side by one of the major grooves above described 
and upon the other by the somewhat flattened face shown in 
the figure of larger cross-section, on Plate XIII. The remaining 
two-thirds of the surface of the shell is marked by about fifteen 
small linear ribs, separated by wide, slightly concave depres- 
sions. Interior of shell a hollow cavity subpyriform or semilu- 
nate in cross-section, and marked by a few widely separated 
concave partitions occurring at intervals of three to five centi- 
meters. Opposite the left hand major groove there is a slight 
projection extending the length of the interior which makes a 
harrow sinus in the casts when found. The interior is usually 
filled with calcite erystals. : 

Shell. irregularly thick, varying from three-quarters to one- 
half centimeter in different parts of the circumference. Outer 
surface is very smooth between the flutings and marked by fine 
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, 
cross-strie, which are the exterior terminals of the circum- 
seribant septe of the honeycombed structure. The shell is 
composed of two layers (see fig. 1). The outer one (a) is very 
thick and constitutes most of the substance and has a fine cellu- 
lar honeycombed structure. Cells very minute and rectangular 


in cross-section and produced by the intersection of the concen- 


tric and vertical lamine. The imbricate concentric lamine are 
arranged in successive layers diverging upward from the interior 
layer of the shell. The interior shell (4) is thin and very poorly 
preserved, being largely replaced by calcite crystals. 


Fic. 1.—Longitudindl section of larger extrenity of specimen figured on 
plate xii. 

a, outer shell of larger valve; b, space once oceupied by inner shell of 
same; ¢, a cross-septum of interior cavity; d, last chamber of interior 
cavity ; ¢ e’’, calcified area, marking position of the muscular apophysis 
of upper valve; f, small fragment of upper valve; /’, section of outer edge 
of apophysis; g, undetermined fragment. 


The opening of the shell is composed of the thin interior 
shell and a few layers of the exterior shell. Most of the con- 
centric laminee of the latter gradually disappear before reaching 
this termination. The dwelling chamber is about one and one- 
half centimeters deep, and the details of its structure somewhat 
concealed by the filled-in matrix. A longitudinal section of the 
large extremity (fig. 1) gives no detail of the anatomy of the 
living chamber, but gives some light on the upper valve. 
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Upper Valve.—No satisfactory specimen of the smaller valve 
has been found. In the specimen figured on plate XIII and in 
accompanying figure at f there is a fragment preserved. super- 
ficially resembling the shell of a Pecten, which, however, upon 
careful inspection appears to be a broken remnant of the 
smaller upper valve. It is composed of strongly radiating ribs 
alternating with finer lines, and in the longitudinal section 
shows a well-defined apophysis (f) corresponding to one of the 
casts preserved in the larger valve (¢”). The section also shows 
distinctly the casts of the two muscular apophyses (¢ é”) of the 
small valve, as in Radiolites. 

The generic position of this form has been perplexing, and 
possibly it deserves a distinct generic position. That it is 
nearer Radiolites than Hippurites is clearly shown by the absence 
of many of the characteristic features of the latter genus, such 
as the numerous partitions which cross the interior cavity; the 
different structure of the dwelling-chamber, and the presence of 
only two instead of three longitudinal sutures. Upon the other 
hand, it possesses many of the distinguishing characteristics of 
Radiolites, such as the prominence of the two well-defined lon- 
gitudinal sutures and the structure of the interior cavity. It 
also differs from the genus Sphezrulites, which is characterized 
by one longitudinal suture. The cells‘are mostly rectangular, 
while of the genus Radiolites, according to Zittel, there are five 
or more sided. This distinction has been used by some writers 
to make new genera, but the writer prefers to defer such action. 

The form occurs in great abundance in the limestones near 
the water’s edge of the Lampasas and Leon creeks, in the eastern 
suburbs of Belton, Texas, from whence the type specimens were 
collected by Professor Wilson 'T. Davidson, in whose honor it is 
named. It is also abundant near Round Rock and Austin. 
There is a possibility that this species may be the same as the 
form entitled “JTippurites texanus” of Roemer, figured and de- 
scribed in Die Kriedebildungen von Texas, of Roemer; but how- 
ever strong the inclination may be to think they are the same, 
his descriptions and figures are so radically different that they 
cannot be said to be identical. 

H. texanus, as: figured, shows the cells to be polyginal instead 
of rhomboidal, asin R&. davidsoni, and the surface grooving and 
cross-sections are entirely different in detail. 

R. davidsoni shows great variation in length, some of the forms 
being very stunted and much thicker than the specimen figured. 


Prats XII. 
Ostrea munsoni sp. noy. 


Three figures showing one view of an adult form and two views of 
medium-sized specimen. The older specimen shows larger valve on top 
exposing portion of lower valve at pallial margin. Both sides of the 
smaller specimen are shown, the smaller valve at the upper right-hand 
corner of the plate and the larger valve at the lower left-hand corner. 


Proc. Bron. Soc. Wasn., Vor. VHT, 1893 


oe 


Pruatre XII. 


= oxi 
Cg wel 
: . a 
ae: Te 


ia \3e 


‘ 


Puatre XIII. 
Radiolites dayidsoni sp. noy. 


The illustrations show an elongated specimen with details of its general 
structure. In the lower right-hand corner is a figure showing the two 
main sutures, which extend the entire length of the shell, but are not 
seen in'the large illustration. In the lower left-hand corner is an end 
view of the specimen figured. The object in the upper right-hand por- 
tion of this figure is a fragment of the broken upper valve. 
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TWO NEW WOOD RATS FROM THE PLATEAU REGION 
OF ARIZONA (NEOTOMA PINETORUM AND N. ARIZONA) 


Wirth REMARKS ON THE VALIDITY OF THE GENUS TEONOMA OF 
GRAY. 


BY C. HART MERRIAM, M. D. 


The two new mammals herein described are of unusual inter- 
est, not only because they are very distinct from any heretofore 
recognized, but also because they inhabit a region that has been 
pretty thoroughly explored during the past few years, and 
from which an unusually large number of mammals have been 
already described.* 

One of the new species (NV. arizonz) presents a remarkable 
combination of the external characters of the bushy-tailed wood 
rats (genus Teonoma of Gray) with the cranial characters of the 
round-tailed species (Neotoma proper). The other (NV. pinetorum), 
is a round-tailed species allied to the N. fuscipes group of Cali- 
fornia. Incidentally, the study of NV. arizonz led to the discovery 
of an important character that serves to distinguish Teonoma 


from Neotoma. 


*No less than twenty new species and subspecies were discovered in 
my biological survey of the San Francisco Mountain region in Arizona 
in 1889 (see N. Am. Fauna, No. 3. Sept., 1899) ; and others have been de- 
scribed from the same general region by Dr, Edgar A. Mearns and Dr. J. 


A. Allen. 
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Neotoma arizon@ sp. noy. 


Type from Krams CaSon, Apache county, Arizona. No. $636 9 ad. 
Merriam collection. Collected by J. Sullivan May 21, 1888. 


General Characters.—Tail bushy as in Neotoma cinerea, but nar- 
rower; animal similar to V. cinerea in general appearance, but 
smaller, and agreeing with the round-tailed species in important 
cranial characters. Ears large, measuring about 34 mm. from 
anterior base; whiskers long and coarse, reaching shoulders. 
Total length about 365 mm.; hind foot about 35 mm. (in an 
old male from the same locality the hind foot measures 39 mm.). 
Except for its superficial resemblance to NV. cinerea, this animal 
needs no comparison with any known species. 

Color.—Upper parts everywhere bright ochraceous-buff, mod- 
erately mixed with black-tipped hairs; under parts and feet 
pure white. Tail bicolor: grayish brown above, white below. 

Cranial and Dental Characters—Skull smaller and much shorter 
than that of NV. cinerea, with shorter nasals and nasal branches 
of premaxillaries, and larger and much more inflated audital 
bullae. The most important cranial character, however, con- 
trasted with NV. cinerea, is the presence of a broad slit-like open- 
ing on each side of the presphenoid and anterior third of the 
basisphenoid, as in the round-tailed species generally. In the 
bushy-tailed .V. cinerea this shit is completely closed by the as- 
cending wings of the palatine bones. The molar teeth are 
actually as large as and relatively larger than in WN. cinerea. 
The enamel pattern of the last upper molar is a nearly perfect 
trefoil, though the posterior reéntrant angle on the outer side is 
shallower than the anterior. 

Variation.—The males are considerably larger than the females, 
and the young are gray in color, as usual in the genus. The 
Keams Cafion specimens are very uniform in color. An imma- 
ture male from Tres Piedras, Taos County, New Mexico, collected 
by J. Alden Loring July 4, 1892 (No. 53016, United States Na- 
tional Museum, Department of Agriculture collection), has the 
upper parts gray, tinged with buffy-ochraceous, and the white 
of the under parts clouded posteriorly from the plumbeous of 
the under fur. A specimen from Fort Wingate, New Mexico, 
collected by Dr. R.W. Shufeldt (No. 8358 3 , Merriam collection) 
is a little older, but evidently not adult. It has the upper parts 
more strongly suffused with pale ochraceous and the belly white. 
Its tail is less bushy than any of the other specimens examined, 
A young-adult female, collected at Winslow, Arizona, by Clark 
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P. Streator (No. 53517, United States National Museum, Depart- 
ment of Agriculture collection) has the under parts stained a 
deep salmon pink from the soil. This color washes out, leaving 
the belly pure white as in the Keams Cafion specimens. 
Geographic Distribution and Faunal Position—Neotoma arizonex 
inhabits the Tusayan or Moki district in eastern Arizona, and 
adjacent parts of the Painted Desert on the west, and New Mexico 
on the east. In all, eleven specimens have been examined: 
eight from the Moki country, one from Winslow in the Painted 
Desert, one from Tres Piedras in northern New Mexico, and one ~ 
from Fort Wingate, near the western border of New Mexico. — 
The species evidently belongs to the Upper Sonoran zone. 


Neotoma pinetorum sp. noy. 


Type from San Francisco Mountain, Arizona. No. }4832Qad,. United 
States National Museum, Department of Agriculture collection. Collected 
by Vernon Bailey August 16, 1889 (original number, 366). 

Measurements of Type Specimen (taken in flesh).—Total length, 355; tail 
vertebrze, 163; hind foot, 37; ear from anterior base, 25 (measured in dry 
skin). Average measurements of four adult specimens—total length, 362; 
tail vertebe, 166; hind foot, 36.7. 


General Characters —Similar to N. fuscipes from southern Cali- 
fornia, but averaging slightly smaller; tail, ears, and hind feet 
shorter; tail more hairy ; hind feet pure white [not clouded with 
dusky as in_N. fuscipes}; back more strongly suffused with ful- 
vous; whiskers long, reaching shoulders. 

Color —Upper parts fulvous, strongly mixed with black-tipped 
hairs; face from nose to above eyes gray, slightly grizzled, color 
of upper parts stopping at (or above) wrists and at ankles ; 
under parts and feet white; tail sharply bicolor, above blackish, 
below white. Other specimens are less strongly fulvous, and the 
young are gray. 

Cranial and Dental Characters.—Skull similar to that of the 
southern form of N. fuscipes but broader; brain case broader and 
shorter; palate and inter-pterygoid fossa longer; teeth larger 
(both molars and incisors). 

General Remarks.—In my report on the mammals of San Fran- 
cisco Mountain, Arizona, I referred the wood rat of the region to 
Neotoma mexicana of Baird.* At that time no typical specimens 
of mexicana were available for comparison. Since then, however, 
14 specimens have been secured from the type locality, Chi- 
huahua city, Mexico. 


*North Am. Fauna, No. 3, Sept., 1890, p. 67, pl. x, figs. 5-8 (skull). 
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On reéxamining the specimens from San Francisco Mountain 
and comparing them with the duplicate types of N. mexicana 
they are found to be widely dissimilar, not only in external 
appearance, but also in cranial and dental characters. Singularly 
enough, the new species resembles NV. fuscipes of California much 
more closely than mexicana. It is an inhabitant of the pine belt 
at the base of the mountain, and therefore belongs to the Transi- 
tion zone. Its range probably meets that of V. mexicana, which 
inhabits the adjacent Painted Desert on the east and the Grand 
Cafion of the Colorado on the north. The avenue by which its 
ancestors originally reached the pine plateau region of Arizona 
becomes a geographic problem of no little interest. Its nearest 
ally, the southern form of N. fuscipes, is closely restricted to 
California, and no member of the fuscipes group has ever been 
reported from the Rocky Mountain region. 


Remarks on the Validity of the Genus Teonoma of Gray. 


In 1848 J. E. Gray separated the bushy-tailed wood rats gener- 
ically from the round-tailed species under the name Teonoma.* 
In this arrangement he was followed by Fitzinger in 1867+, but 
not by other writers. The only character ever assigned the genus 
Teonoma, so far as I have been able to ascertain, is its bushy tail, 
in contradistinction to the short-haired terete tail of Nevtoma 
proper. I take pleasure, therefore, in calling attention to an im- 
portant cranial character which seems to haye been overlooked. 
In the skulls of the round-tailed wood rats there is a long open 
slit on each side of the presphenoid and anterior third of the 
basisphenoid. These openings may be designated the spheno- 
palatine vacuities. In the bushy-tailed species (Neotoma cinerea 
and N. cinerea occidentalis) these vacuities are absent, being com- 
pletely closed by the ascending wings of the palatine bones. 
Whether this character is of generie or subgeneric value may be 
left an open question for the present; that it is a character of 
considerable importance cannot be denied. 

The most interesting feature connected with the new Neotoma 
arizone herein described is that while it agrees with Teonoma in 
the possession of a bushy tail, it has.the spheno-palatine vacui- 
ties of Neotoma proper. 


n 


* List of Specimens of Mammalia in the British Museum, 1843, p. 117. 


t Sitzungsberichte Math,-Nat., Cl. K. Akad. Wiss.Wien, vol. rv1, Abth. 1, 
1867, p. 77. 


\ 


VoL. VIII, pp. 113-116 AueusT 16, 1893 
PROCEEDINGS _ 


. OF THE 


BIOLOGICAL SOCIETY OF WASHINGTON. 


NOTES ON THOMOMYS BULBIVORUS. 


BY GERRIT S. MILLER, Jr. 


Thomomys bulbivorus was accurately described by Richardson 
more than sixty years ago,* but has remained, save for this 
author’s account, entirely unknown to naturalists almost to the 
present day. Richardson’s description of Diplostoma (?) bulbi- 
vorum was based on a “Camas-rat” from the “banks of the 
Columbia,” a region of which the mammalian fauna has until 
recently been very imperfectly known; hence it is no surprising 
circumstance that this gopher has been so long overlooked by 
collectors. 

In the spring of 1890 Mr. A. W. Anthony took, at Beaverton, 
Washington county, Oregon, three specimens of Thomomys that 
soon after came into my hands and were immediately identi- 
fied with the subject of Richardson’s description. Tack of proper 
material to determine the questions of nomenclature raised by 
this: discovery prevented any publication at the time, and the 
matter was allowed to rest. Recently, however, Dr. J. A. Allen, 
with an’ abundant supply of specimens at his command, re- 
viewed a number of vexed questions concerning the synon- 
omy of various species of Thomomys, and at his request the 
Anthony skins were placed at his disposal, the rediscovery of 
this long-lost animal being soon after announced,f while the 


* Fauna Boreali-Americana, I, 1829, 206. 
+Bull. Am. Mus. Nat. Hist., v, 56, author’s edition, published April 


28, 1893. 
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Thomomys bulbivorus of Baird and subsequent authors was referred 
to the Oryctomys (Saccophorus) botte of Eydoux and Gervais. 

Although the rediscovery of this fine gopher has thus been 
made known, it still remains to redescribé the animal, which I 
propose to do as follows: 


Thomomys bulbivorus (Richardson). 
Diplostoma (?) bulbivorum Richardson. Fauna Bor.-Am., 1, 1829, 206, 
pl. xviiin (lettered “ douglasii” by mistake). 
Thomomys bulbivorus Allen. Bull. Am. Mus. Nat. Hist., v, April 28, 1893, 
56, pl. i, fig. 14 (skull). 

Specifie Characters. . Largest known species of Thomonuys ; 
colors very dark ; white markings about mouth extensive and 
in striking contrast; tail almest naked ; skull exceedingly large 
and heavy. . 

Adult (@ No. 337, collection of Gerrit 8. Miller, Jr., Beaverton, 
Washington county, Oregon, May 5, 1890; A.W. Anthony, collec- 
tor) ; dorsal surface mixed clove-brown and yellowish chestnut, 
the hairs everywhere slaty plumbeous at base, the three colors 
indescribably blended, but the clove-brown predominating on 
the head and mid-dorsal region though without forming a distinct 
dorsal stripe, this giving way on the sides to the chestnut, which 
in turn is replaced on the belly by slaty plumbeous; narrow 
ring around ear, muzzle, lips, outer edge of cheek-pouches, and 
ill-defined area extending thence to front legs very dark brown, 
almost black ; linings of cheek-pouches and broad space between 
white, in striking contrast with surrounding color; a small white 
anal spot; dorsum of manus brownish, of pes white; a white 
tuft at proximal base of large tubercle on palm; tail very 
sparsely clothed on basal third with brownish hairs, which are 
not sufficiently numerous to conceal the skin ; this in the dried 
specimen yellowish white, dark brown for 10 mm. at tip. 

The three specimens differ but little among themselves in 
color, the variation, such as it is, being due to the varying 
amount of clove-brown in the fur of the back. ‘This is a trifle 
less in the two males than in the female. In one of the males 
(No. 337) there is an indistinct wash of mars-brown on the belly. 
The dorsum of the right hind foot of No. 388 is covered with 
brown hairs. This, however, must be purely accidental. 

Unfortunately the specimens were not measured in the flesh, 
but as they have been prepared with much care the following 
measurements taken from the dry skins are not without value: 


————— 
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No.” Sex: Date. Length. Tail. Hind foot. 
Came. Magn 168 on 260 74 37 
co 0S TO i er 280 73 41 
LS AR OS ke Fee 255 Sl ons 


The longest hind foot among thirteen specimens of 7. botte 
from Nicasio, Marin county, California, is 32 mm.; shortest, 
28 mm. ; average. 29.7 mm. 

Thomomys bulbivorus differs from T. botte so greatly in color, 
as well as in size, that a detailed comparison of the two animals 
is scarcely necessary. In YT. bottx the prevailing tint throughout 
is wood-brown, more or less mixed with russet dorsally and 
blackening about the mouth, muzzle, and cheek-pouches. The 
latter are here, as in 7. bulbivorus, lined with white; the area 
between, however, is usually dusky, sometimes more or less 
marked with white, but never, or at least very exceptionally, 
wholly white. 

The skull of Thomomys bulbivorus, in addition to its very much 
greater size, differs from that of 7. bottx in many details of 
structure. The occipital portion is broader and flatter (ratio of 
height from inferior lip of foramen magum to mastoid width 50 
in bulbivorus, 54 in bott#) and the fronto-palatal depth propor- 
tionally greater. The dorsal aspect shows no decided points of 
difference, though in 7. bulbivorus all ridges and muscular at- 
tachments are more strongly accentuated. Ventrally, however, 
important differences at once present themselves. That surface 
of the exoccipital which appears on the ventral aspect of the 
skull immediately laterad of the condyle is in 7. bulbivorus oc- 
cupied by a deep groove running obliquely to the axis of the 
skull. while in T. bottx the surface is almost flat. The basi- 
occipital is much broader in proportion to its length in bulbivorus 
than in dott; the audital bulla of the former are much flatter and - 
less inflated than in the latter. The form of the pterygoids differs 
markedly in the two species, those of 7. bulbivorus being much 
the larger and strongly concave internally with hamulars con- 
verging at the tips, while in 7. botte these bones are flat, with: 
hamulars divergent posteriorly. Both foramen magnum and 
external nares are broader in proportion to ‘heir height in 
T. bulbivorus than in T. botte. Except in size, the mandibles 
and teeth of the two species show no distinctive characters. 

The following table of cranial measurements and ratios of 
Thomomys bulbivorus and T. bottz will serve to illustrate some of 
these differences in greater detail. 
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Cranial Measurements and Ratios of T. bulbivorus and T. botte. 
7 T. bulbivorus. T. bottee. 7 
. : 

UN (tise e7s) Oieeei mnie Soars 225,| 226 | 227 | 416 | 1183 | 1184 | 1187 =f 
Seco matronr aeren Some ene 2 rot fot rot fof Pe ed) = 
Bastlarlengthy sa.csree eee 53 49 | 51 | 44 40.6 | 40 41.8 
Basilar length of Hengel....... 50 46.2 | 48 | 41.6 | 38.2 | 37.8 | 39 
Zygomatic breadth.. ......... Son) focemce | 35.5 | 30.6 | 29 28.4 | 27 
Mastoid breadth «9.4.0 <wa)s 32:4 | 29.8| 30 | 24 | 214). 22 22.2 
Interorbital constriction....... V2 SA> Nea 6p nas 0.4] 6 
Greatest length of nasals....... 21 18.2 | 20 16.8 | 15.8 | 15 15 
Incisor to molar (alveoli) ...... 23 21 |°22.2 Ja t8 16.6 | 16 17 
Incisor to-post-palatal notch ...| 35.4 | 33.2.| 38.4) 29) | 27 26 27 
Height of crown from inferior | 

lip of foramen magnum...... 16 15 15.4} 13 | 12.2] 12 12.2 
Fronto-palatal depth at middle 

of molar series... .gc.+6<+-4'> 23.4 | 21.5) 224) 17 | 164) 16.2) 16.6 
Height of foramen magnum ...| 6 6.4) 64) 6 5.8} 5.8] 6.2 
Width of foramen magnum....| 7.8.) 7.8 7.4 5.2, 5.4 5.2 5.2 
Greatest length of basi-occipital., 11.6 | 11.6 11 10.4 9.8 9.6 9.8 
Greatest width of basi-occipital.| 11 | 11.2] 106) 82/] 8 | 82) 86 
Leneth of maxillary molar se- 

TIES:ON GLOWS sone eet es 10 8.6] 984 Se oo 8 7.4 
Length of maxillary molar se- 

NES on BIVGOLL. fast Gee meee 11} LOS) ALA aoa 8 9 8.4. 
Greatest length of mandible...| 87.2 | 42.4 | 40 33.6 | 30.2 | 31 31.4 
Length of mandibular molar . . 

series On Crowns............ ) 0.4.) “9:6)) (S84 %s 8.4} 8.2 
Length of mandibular molar 

series on alveoli............. 10.4} 11 LL} D022). 9 9) 29 
Ratios to basilar length of 

Hensel— | 

Of zygomatic breadth...| 78.00)...... | 73.95) 73.55) 75.91) 75.13) 69.23 
Of mastoid breadth ..... 64.80 62.55) 62.50 57.69) 56.02) 58.20) 56.92 
Of fronto-palatal depth. .| 46.80) 46.53) 46.60, 40.86] 42.93) 42.59] 42.56 
Of occipital depth....... 32.00} 32.46) 34.41) 31.25) 31.91] 31.74) 31.28 
Of nasal bones.........: 42.00| 39.39} 41.60) 37.98) 41.36) 39.41) 38.46 
Of maxillary molar se- | 

ries (Crowns) 2.2....:. 20.00) 18.61) 20.41) 21.92) 20.94) 21.21) 18.97 

Foramen magnum: ratio of 

here to ewicdliily. ctr ene 76.92} 82.05) 87.56) 115.38) 107.40} 111.53] 119.34 
Basi-oecipital: ratio of length | 

HO; Dreaathie irk re eee ieee 105.45) 103.57, 103.77) 126.82} 122.50) 117.07 119.23 
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- DESCRIPTION OF A NEW SPECIES OF LAGOMYS 
FROM ALASKA.* 


BY E. W. NELSON. 


Lagomys collaris sp. nov. 


THE COLLARED PIKA. 


Lagomys princeps Nelson and True, Report upon Natural History Col- 
lections in Alaska, pp. 273, 274, 1887 (not Richardson), 

Type collected about 200 miles south of Fort Yukon, Alaska, near the 
head of the Tanana river. No. 314384. U.S. National Museum. Col- 
lected by E. W. Nelson, 1880. (Original No., 164.) 


Distribution—Mountains south of Fort Yukon, about the head 
of the Tanana river, to the Chigmit mountains, near the head of 
Bristol bay, Alaska. 

Among the mammals: secured by me in Alaska were three 
specimens of Lagomys which appear to belong to an undescribed 
species. They were obtained, at my request, through the kind- 
ness of Mr. L. N. McQuesten, from the mountains south of Fort 
Yukon, by the Indians of that district. 

Mr. McQuesten informed me that the Indians report these 
animals as common everywhere in the highest ranges south of 
Fort Yukon, where they are usually found above timber line. 
From native accounts their habits appear to be identical with 
those of the more southern species. I showed the skins to a fur- 
trader who had lived for many years at Kolmakovsky Redoubt, 


*Presented at a meeting of the Biological Society of Washington, 
December 2, 1893. 
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on the Kuskoquim river; he recognized them at once, and told 
me that the species is common in all of the high mountains of 
the Alaskan range south of the Kuskoquim as far as the base 
of the peninsula of Alaska. In confirmation of this reported — 
range are two skins, now in the United States National Museum, 
taken in the winter of 1882, in the Chigmit mountains near the 
head of Bristol bay, by Mr. McKay, which, though in shabby 
condition, appear to belong to the same species. The three 
skins secured by Mr. McQuesten were taken by the Indians dur- 
ing a summer hunt, and are presumably in summer pelage, 
although possibly taken in spring, before the molt. 

The Chigmit Mountain specimens are in winter fur, and are 
much more ashy than those from the type locality. 

The species.thus has a known range from the high mountains 
south of Fort Yukon, in about latitude 65°, southwesterly to the 
vicinity of Bristol bay. Its northeast limit along this line coin- 
cides with the same limit of Mazama montana, and here occupies 
the southern part of the range of Ovis dalli. Its eastern exten- 
sion remains a matter of uncertainty, but the type locality of 
Richardson’s L. princeps makes it probable that collaris does not 
reach eastward to the mountains about the head-waters of the 
Mackenzie. That it does not range north of the Kuskoquim, 
along the course of that stream, was pretty definitely determined 
by my work in that region. 

Description —The dorsal surface, including top and sides of 
the head, is of a nearly uniform dark or grizzled-gray, with a 
dull yellowish wash on the crown and back. On the back and 
sides of the neck the yellowish wash is nearly or quite lacking, 
leaving a broad collar of dull iron-gray separating the yellowish- 
shaded areas of the head and back. This yellowish wash is 
much more apparent on the crown and middle of back and 
fades out at the sides, so that next the border of the white lower 
surface the color becomes ashy-gray. Just behind each ear is a 
small area of dull, light ashy. Below, a triangular white area 
occupies the entire chin and throat, with its apex in front. At 
each of the two posterior angles of this area is a yellowish spot 
forming a slight backward continuation of the light area of the 
throat at these points. These spots lie on the sides of the throat 
below and a little behind the ears. The white-throat area is well 
defined, and is succeeded by a distinct band of dull gray, which 
forms the lower part of the cervical collar, The remainder of 
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the lower parts are pure white, including the feet and legs, 
except only the smoky-brown fur on the soles of the hind feet. 
The fore feet and legs to well above their insertion are included 
within the pure-white area of the lower surface. The exposed 
portion of the interior of the ear-conch is covered with a strong 
growth of coarse hairs. These hairs are pale gray at base, shad- 


_ ing into yellowish toward the distal third, and the remainder 


of tip shiny black. The distribution of the hairs is such that 
the colors form a distinct yellowish band across the middle of 
the ear, succeeded by a very distinct black bar that extends 
along the edge and, at first glance, appears to form a black band 
bordering the ear. A close examination, however, shows that 
behind this black bar the actual margin of the ear is very nar- 
rowly edged with pale grayish-white. The black bar is about 
5 mm. in width, and is distinct in all the specimens examined. 
The under fur of the dorsal surface is slaty-black. Above this 
slaty-black area the longer hairs have a narrow band of pale 
gray shading into a broader zone of dull yellowish, followed by 
a distinct black tip. 

The two winter specimens from the Chigmit mountains are 
without any of the yellowish wash of the skins from the type 
locality, and the long hairs are mainly pale ashy with faint 
blackish tips, so that the color is a pale ash-gray. The still paler 
collar separating the uniform color of head and back is present, 
as is the dull-gray band across the neck below ; otherwise they 
are colored similarly to the type specimen. All of the specimens 
have very long pelage as compared with the southern species, 
and this is especially noticeable in the three specimens from 
south of Fort Yukon, on which the long dorsal hairs reach an 
average length of over 22 mm. 

Measurements —The following average measurements in milli- 
meters of five dried skins are given merely to serve as an approxi- 
mation to the true dimensions: Total length, 182; hind foot, 
28.3; ear, 19.1 (measured from anterior base). 

Compared with L. princeps from Idaho and ZL. schisticeps from 
the Sierra Nevada of California, the following are the most strik- 
ing external differences: The hairy, strongly marked ears of the 
Alaskan animal are conspicuously different from the two south- 
ern species, both of which latter have the ears thinly covered in 
front with very short hairs and a much more conspicuous whitish 
border, On both schisticeps and princeps the yellowish or fulyous 
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wash of the upper surface becomes most distinct along the sides 
bordering the white lower surface, while in collaris it is absent n 
this region and is most conspicuous on the upper surface of 
head and back. There also appears to be a higher upward ex- 
tension of the lower white area along the sides of the latter 
species. The plain gray of the collar below on the Alaskan 
animal is replaced on the other species by a band of fulvous or 
yellowish, which is inclined to spread over the adjoining parts 
and commonly.shades nearly or quite all of the lower surface. 
There is no sign of this in any of the five specimens of collaris 
examined by me. The uniform coloration of the upper surface 
of the head and back, separated by a differently colored gat is 
another marked characteristic of collaris. 

Jontrasted with L. princeps and L. schisticeps, the most con- 
spicuous cranial character of collaris is the much larger size of 
its audital bulle. They appear to be larger in every dimension 
than in the other two species. 

The post-palatal notch is broad, as in schisticeps, but the pala- _ 
tine bridge is broad and heavy and slightly concave on both 
borders. The interorbital width is greater than in schisticeps. 
The infra-condylar notch of the mandible is more deeply exca- 
vated than in either of the other species. In addition, the 
angular process is much more strongly upturned and ends in a 
sharp point rising vertically behind the concavity of the notch. 
The horizontal ramus of the mandible is slenderer than in 
schisticeps and much as in princeps from Idaho. 

To the kindness of Mr. F. W. True, Curator of Mammals in 
the United States National Museum, I am indebted for the 


opportunity to examine the material on which the present paper 
is based, 


Skull measurements of three specimens of Lagomys collaris from the type 
locality, two hundred miles south of Fort Yukon. 
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JUNCUS MARGINATUS AND ITS VARIETIES.* 


BY FREDERICK VERNON COVILLE. 


Juncus margimatus has long been known as a species well dis- 
tinguished from ali others, but widely variable within its own 
limits. Writers on American botany in the early part of the 
present century gave different names to various forms of the 
plant, and not until 1866, when Dr. Engelmann published the 
first part of his Revision of the North American species of the 
genus Juncus, were they comprehensively treated as forms of 
Juncus marginatus. 

The examination of the literature of Juncus marginatus, to- 
gether with a large series of specimens, has brought the writer 
to separate the species into three forms, namely, Juncus mar- 
ginatus (type form), Juncus marginatus aristulatus, and Juncus 
marginatus setosus, which may be presented as follows: 


Juncus marginatus Rostk. 


Juncus marginatus Rostk. Monog. June. 38, t. 2, f. 3 (1801). 
Type specimen from Pennsylvania. 

Juncus cylindricus Curtis, Amer. Journ. Sci. xliv. 83 (1843). 
Type specimen from Lincolnton, North Carolina. 

Juncus marginatus vulgaris Engelm. Trans. Si. Louis Acad. 


ii. 455 (1866). Type locality not given. 


* Presented at a meeting of the Biological Society of Washington, De- 


_ cember 2, 1893. 
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Juncus marginatus paucicapitatus Engelm. Trans. St. Louis 


Acad. ii. 455 (1866). Type specimen from Long Branch, New 
Jersey. 

Stems in close tufts, seldom exceeding 50 em. in height; leaf 
blades 1 to 2.5 mm. broad; inflorescence commonly bearing 5 to 
15 heads; heads usually 5- to 10-flowered ; inner perianth parts 
broadly obtuse; seed narrowly oblong, 0.4 to 0.5 mm. in length, 
short-stalked at the base, attenuate-apiculate at the apex, marked 
with 12 to 16. conspicuous longitudinal coste, the intercostal 
spaces minutely and closely translineolate, usually with an occa- 
sional transverse line similar to the costz. 


Specimens examined : 


Ontario: Near Sandwich, J. M. Bigelow, September 2, 1866. 

Maine: York, M. L. Fernald, July 16, 1891; Cumberland, J. Blake. 

New Hampshire: East Jaffrey, Walter Deane, July 17, 1889. 

Massachusetts: Ipswich, William Oakes; South Framingham, E. L. 
Sturtevant, 1890; Cambridge, M. L. Fernald, September 11, 1891 ; 
Chelsea Beach Island, William Boott, September 10, 1853. 

Connecticut: Plainville, J. N. Bishop, 1888. 

Rhode Island: Providence, George Thurber, June, 1845. 

New York: Mariners Harbor, Staten Island, Arthur Hollick, September 
5, 1886; Pine Plains, Lyman Hoysradt. 

New Jersey: Long Branch, C. W. Short, 1856. 

Pennsylvania: Lancaster county, T. C. Porter, July 31, 1886; German- 
town, Thomas Meehan, 1867; Grays Ferry, Philadelphia, C. E. 
Smith; Wysox, John Carey, 1841; Westmoreland county, P. E. Pier- 
ron, August 11, 1866; Chester county, W. M. Canby, July, 1866; 
Tinicum, Bucks county, T. C. Palmer, August, 1892. 

Delaware: W. M. Canby; Neweastle, Alexander Commons, 1866. 

Illinois: Athens, Elihu Hall, 1864; Beardstown, C. E. Geyer. 

Kentucky: Lexington, C. W. Short, 1835. 

Missouri: Carter county, B. F. Bush, July 21,1891. 

District of Columbia: Near Washington, L. F. Ward, July 9, 1876, June 
23, 1878, July 21, 1878, and June 14, 1879; Washington, M. 8. Bebb, 
1864. 

Virginia: Between Princess Anne and Berkeley, A. A. Heller, No. 1074, 
July 18, 1893; along New River, Carroll county, altitude, 2,200 feet, 
J. K. Small, July 12, 1892; Colonial Beach, F. V. Coville, July 6, 
1890; Ocean View, Norfolk county, F. V. Coville, June 21, 1890, 

North Carolina: Lincolnton, Lincoln county, M. A. Curtis; near Salis- 
bury, Rowan county, A. A. Heller, June 21, 1890; Carolina Beach, 
New Hanover county, F. V. Coville, June 27, 1890. 

Florida: A. W. Chapman; Duval county, A. H. Curtiss, No. 2975 in 
part. ; 
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Juncus marginatus aristulatus (Mx.). 


Juncus aristulatus Mx. Fl. i. 192 (1803). Type specimen from 
either the Carolinas or Georgia. 

Juncus aristatus Pers. Syn. PL. i. 885 (1805). Type specimen 
the same as that of Juncus aristulatus. 

Juncus biflorus Ell. Bot. i. 407 (1817). Type locality, ten 
miles from Savannah, on the road to Augusta, Georgia. 

Juncus marginatus odoratus Torr. Fl. Nor. U.S. i. 362 (1824). 
Type specimen from “ Bloomingdale, near New York.” 

Juncus heteranthos Nutt. Trans. Amer. Phil. Soc. new ser. v. 
153 (1832-37). Type specimen collected along the Arkansas 
River. 

Juncus canaliculatus Liebm. Mex. June. 43 (1850). Type 
specimen collected near San Antonio Huatusco, in the state of 
Vera Cruz, Mexico, at the altitude of 1,370 meters. ° 

Juncus odoratus Steud. Syn. Pl. Glum. ii. 804 (1855). Type 
locality the same as that of Juncus marginatus odoratus. 

Juncus marginatus biflorus Engelm. Trans. St. Louis Acad. ii. 
455 (1866). Type locality the same as that of Juncus biflorus. 

Stems single or in loose tufts, usually exceeding 50 cm. in 
leneth; leaf blades 1 to5 mm. broad; inflorescence usually bear- 
ing 20 to 100 heads, in depauperate plants sometimes fewer ; 
heads usually 2- to 5-flowered, becoming occasionally 10-flow- 
ered; inner perianth parts broadly obtuse; seed as in the type 
form, but 0.5 to 0.6 mm. long. 


. 
: 


Specimens examined : 

New York: New York, at Bloomingdale, John Torrey. 

New Jersey: Near Atsion, C. F. Parker, July 31, 1866; near Princeton, 
John Torrey, July, 1830; Burlington county, C. F. Parker, August 
19, 1867; Dennisville, Cape May county, C. F. Parker, July 15, 1866. 

Pennsylvania: West Chester, William Darlington, 1827. 

Deiaware: Ellendale, W. M. Canby, September 16, 1891; near Wilming- 
ton, Alexander Commons, July 7 and 24, 1866. 

Maryland: Garrett county, J. D. Smith, July, 1879; Salisbury, Alex- 
ander Commons, July 27, 1865; Salisbury, W. M. Canby, June, 1864. 

Virginia: Virginia Beach, Princess Anne county, Arthur Hollick and N. 
L. Britton, September 26 and 27, 1890; near Virginia Beach, A. A. 
Heller, No. 1053, July 12, 1893; Colonial Beach, i. V. Coville, July 
6, 1890; Ocean View, Norfolk county, F. V. Coville, June 21, 1890. 

District of Columbia: Near Washington, Lester F. Ward, July 21, 1878. 

North Carolina: Wilmington, M. A. Curtis; near Wilmington, F. V, 
Qoville, June 26, 1890. 
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South Carolina: Aiken, H. W. Ravenel, June 12 and 25, 1866, and August, 
1869. 

Florida: Duval county, A. H. Curtiss, No. 2975, in part; Fort Meade, 
Polk county, J. D. Smith, March, 1880; Gadden county, A. W. 
Chapman. 

Alabama: Alexander Winchell, No. 162; Montgomery, Gerald McCarthy, 
1888; Fly Creek, Baldwin county, Charles Mohr, June 13, 1890. 
iicctasi ppt Starkville, S. M. Tracy, Nos. 1420, 1421, June 20, 1890 ; Ocean 

Springs, S. M. Tracy, No. 1648, July 10, 1891. 

Louisiana: Josiah Hale. 

Texas: Hardin county, G. C. Nealley, 1888; Houston, F. Lindheimer, 
1842. 

Michigan: Near Fort Wayne, J. M. Bigelow, July 28 to September 9, 
1866. 

Kentucky: Lexington, C. W. Short, 1835 

Kansas: Cherokee county, W. 8. Newlon, 1893. 

Missouri: St. Louis, C. A. Geyer, May, 1842. 

Arkansas: F. L. Harvey, 1882 to 1884; Little Rock, H. E. fsa May 
25, 1886. 

Indian Territory: Choctaw agency, J. M. Bigelow. 

Guatemala: Coban, Alta Vera Paz, altitude, 4,300 to 4,400 feet, H. von 
Turckheim, No. 431, April, 1886, and April, 1879. 

Brazil: ‘‘ Brasilia meridionali,’’ Sellow. 


Juncus marginatus setosus yar. noy. 


Stems apparently in loose tufts, 30 to 75 em. high; leaf blades 
1 to 5mm. broad; inflorescence and heads as described in Juncus 
marginatus ar sshleie’ inner perianth parts narrowly ovate to 
lanceolate, 0.3 to 0.4 mm. in length, reticulated in 12 to 16 longi- 
tudinal rows, the areole nearly isodiametrical, transversely pluri- 
lineolate. 

Type specimen in the United States National Herbarium, col- 
lected June 4, 1882, in the Santa Catalina mountains, Arizona, 
by C. G. Pringle. 


Specimens examined : 


Kansas: Stafford and Kingman counties, M. A. Carlton, 1891. 

Nebraska: Minden, Kearney county, June, 1891, intergrading with the 
type form. 

Arizona: Santa Catalina mountains, C. G. Pringle, June 4, 1882, and 
April 14 and May 16, 1881; Lowell, W. F. Parish, May 24, 1884; 
Apache Pass, J. G. Lemmon, No. 313, 1881. 

New Mexico: Charles Wright, No. 1923 in part, 1851. 


Indian Territory: Colbert, C. 8. Sheldon, No. 37, June 19, 1891; Russell 
Creek, W, S, Newlon, 1893. 
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Texas: Drummond, F. Lindheimer, No. 193, 1843; Corpus Christi, H. 
W. Ravenel, April 30, 1869; Houston, Elihu Hall, Pl. Tex. No. 657, 
April 20, 1872. 

Arkansas: Little Rock, F. L. Harvey, June, 1880. 

Louisiana: Port Eads, on ballast ground, A. B. Langlois, May 6, 1885. 

Mexico: Near Morales, San Luis Potosi, J. G. Schaffner, No. 500, 1876; 
Rio Blanco, Jalisco, Edward Palmer, No. 13, June 8, 1886. 


The considerations which have led to the disposition of the 
species formulated above may be given in sufficient detail to 
aid the future student who goes over the same ground. 

The type specimen of Juncus marginatus, which is probably at 
Berlin, it has not been possible to consult, but Rostkovius’s ex- 
cellent figure, as well as his description of the plant, ‘ culmus 
erectus pedalis vel sesquipedalis,” “ corymbus terminalis simplex,” 
and “ capitula octo- vel decemflora,” besides the type locality, Penn- 
sylvania, leave no doubt as to the identity of the type form. 
The type specimen of Juncus cylindricus, a fragment of which I 
have been able to examine in the Engelmann herbarium, bears 
heads with abnormally elongated axes and many flowers. It 
belongs clearly to some form of Juncus marginatus, probably to 
the type form. Dr. Engelmann, following a practice in com- 
mon European use, gave to what he considered the type form a 
varietal name, vulgaris, which, by reference to No. 33 of his 
Herbarium Normale, is seen clearly to be identical with Rost- 
koyius’s plant. An examination of the type specimen of Juncus 
marginatus paucicapitatus in the Engelmann herbarium shows 
that it belongs to the type form of Juncus marginatus, and indeed 
closely resembles Rostkovius’s original figure of the species. 
The plant for which the name Juncus marginatus aristulatus is 
: here adopted has been known currently as Juncus marginatus 
: biflorus. Michaux’s Juncus aristulatus has been referred by vari- 
| ous authors to Juncus marginatus without particular comparison 
with any of its forms, but an examination of his description 
leaves no doubt regarding the plant he was describing, for in 
the expression “ glomerulis trifloris”” he names the most con- 
spicuous external feature of this variety. Persoon’s specific name 
aristatus is an error for aristulatus, for Persoon cited Michaux as 
the author of the name, with reference to the page of publica- 
tion, and quoted his description with but slight changes. Re- 
garding Juncus biflorus, it should be said that Elliott included 
in his book descriptions of two plants of the marginatus group, 
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one, which he referred to Juncus aristulatus Mx. (citing it by 
error, apparently from Pursh, Juncus aristatus, and modifying 
Michaux’s description to some extent), and another, which he 
described as a new species, Juncus biflorus, with the diagnosis 
“ Juncus culmo tripedali, tereti ; foliis linearibus, planis ; panicula 
decomposita, elongata ; glomerulis bifloris.” There can be no doubt 
that this plant is referable to true Juncus aristulatus, and that 
Elliott incorrectly transferred Michaux’s name to some other 
form, perhaps the type form, of Juncus marginatus. Torrey’s 
Juncus marginatus odoratus, the original specimen of which I 
have examined in the Columbia College herbarium, is Juncus 
marginatus aristulatus, with 3- to 5-flowered heads, and has now 
lost the pleasant odor, probably accidental, attributed to it by 
Dr. Torrey. Nuttall’s Juncus heteranthos can be nothing else 
than Juncus marginatus biflorus, for although his type specimen 
appears to have been lost he states explicitly in his description 
that the flowers are mostly in threes, and that the inner perianth 
parts are obtuse. In describing the plant, therefore, he appears 
to have been distinguishing it from the common typical eastern 
form of Juncus marginatus and not to have had in mind Elliott’s 
Juncus biflorus. The form ascribed to the inner perianth parts 
precludes its reference to Juncus marginatus setosus. The type 
specimen of Liebmann’s Juncus canaliculatus has been examined 
by Dr. Franz Buchenau, who refers it unhesitatingly to Juncus 
marginatus.* Since he does not say that its inner perianth parts 
are acute, I judge that it is not Juncus marginatus setosus, which, 
indeed, is very unlikely to occur in the humid climate of Vera 
Cruz. Neither is Liebmann’s plant referable to the type form of 
Juncus marginatus, for that plant does not range so far south. 
The Juncus odoratus of Steudel is based on Juncus marginatus 
odoratus Torr., to which reference has already been made, and 
Engelmann’s Juncus marginatus biflorus is based upon Juncus 
biflorus Ell. 

The variety described above as new could not, from its range, 
have been referable to any of the plants whose names have been 
cited above'as synonyms of Juncus marginatus or its variety, with 
the exception of Juncus heteranthos and Juncus canaliculatus, and 
the reasons for the reference of these two plants to Juncus mar- 
ginatus aristulatus have been given in the last paragraph. 

ee localities of specimens examined in the preparation of 


* Abh, Naturw. Ver. Bremen, iii, 343-344 (1873), 


iechdiens 
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this paper have been taken from the labels in the herbaria of 
Harvard University, Columbia College, the Missouri Botanical 
Garden, and the Academy of Natural Sciences of Philadelphia, 
the private herbaria of Mr. William M. Canby and Captain John 
Donnell Smith, and the National Herbarium. 

The disposition which is here made of the.type form and 
varieties of Juncus marginatus may serve as a general illustration 
of a methed of dealing with species and varieties which is in 
accord with our present knowledge of the evolution of species 
and of the geographic relationship of these plants with each 
other. The writer, having first secured a considerable amount 
of material, separated the specimens into the three groups which 
their examination naturally suggested. Next the names which 
have been published for any one of these forms were taken up 
and the original descriptions and the type specimens examined. 
In some cases the types were not accessible, and under those 
circumstances it was necessary to identify the plant either by 
description alone or by the aid of collateral evidence. In this 
manner it is believed that the earliest name applied to each of 
these forms has been ascertained, one of them, as it proved, hav- 
ing never before received a distinctive name. The next step was 
to bring together a still larger number of specimens, identifying 
each one according to the facts already known, ascertaining the 
locality in which it was collected, and marking its position upon 
amap. It was found that the type form of Juncus marginatus 
merges by a full series of intergrades into Juncus marginatus 
aristulatus, and that in the states of Nebraska and, Kansas it seems 
to intergradealso with Juncus marginatus selosus. Thelatter shows 
a close relationship with the variety aristulatus, but, so far as indi- 
cated by the specimens examined, does not fully intergrade with 
it. The differences between these two, however, are so slight that 
there is reason to expect the occurrence of intergrades. The 
type form of Juncus marginatus ranges from Maine southward 
through the Atlantic States to Florida, and occurs again at a 
point in the province of Ontario opposite Detroit. The variety 
aristulatus ranges from New York city southward along the 
coastal plains to Florida, westward through all the States border- 
ing the Gulf of Mexico, and northward, in the Mississippi valley, 
in apparently isolated localities, to southern Michigan. South 
of the United States it follows the eastern coast at least as 
far as Coban, Guatemala, and one specimen is reported to have 
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been found in southern Brazil. The variety setosus occurs in > 


the southern Great Plains region, ranging over western Kansas, 
Indian Territory, interior Texas, Arizona, and New Mexico, 
and southward in Mexico to the states of San Luis Potosi and 
Jalisco. An isolated locality is also known on ballast ground 
in Louisiana and another in Arkansas. The ranges of the type 
form and the variety aristulatus appear to overlap in the Atlantic 
States over a considerable area, but in reality they are pretty 


well distinguished, for the latter characteristically inhabits sandy | 


plains, particularly those along the coast, while the type form 
grows more abundantly in upland moist areas. 

The most widely diffused and probably the mother form of 
Juncus marginatus is its variety aristulatus, which is character- 
istic of the coastal plains from New York to Texas, and extends 
far up the Mississippi valley, occurring among the coast mount- 
ains of Mexico southward to Guatemala. Juncus marginatus 
proper is an outlying and probably derivative form, extending 
farther north and farther inland, and presents a variation in the 
direction of smaller size, more reduced inflorescence, and larger 
heads. Juncus marginatus setosus is a second derivative, with 
acute, more papery perianth parts, and smaller seeds, charac- 
teristic of moist places in the subarid regions westward from the 
range of the mother form. 

This test by geographic range has checked and emphasized 
the results obtained by a merely morphological examination of 
specimens, and brings our knowledge of these plants into a form 
more clearly expressive of their developmental relations. The 
same method may without doubt be applied to any group of 
plants with highly important results. 


- 
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DESCRIPTIONS OF EIGHT NEW GROUND SQUIRRELS 
OF THE GENERA SPERMOPHILUS AND TAMIAS 
FROM CALIFORNIA, TEXAS, AND MEXICO. 


BY C. HART MERRIAM, M. D. 


Among the undescribed rodents now in the collection of the 
Division of Ornithology and Mammalogy of the U.S. Depart- 
ment of Agriculture are eight new ground squirrels of the genera 
Spermophilus and Tamias. Five of these are specifically distinct 
from any heretofore described; the remaining three are well- 
marked subspecies. They are here described in advance of the 
more formal publications in which their relations and distribu- 
tion will be discussed at length. 


Spermophilus nelsoni sp. noy. 
NELSON’S SPERMOPHILE. 


Type from Treron, San Joaquin VAuLEy, Cartrornta. No. 54651 ad. 
United States National Museum, Department of Agriculture collection. 
Collected June 24, 1893, by C. P. Streator (original number, 2968). 

Measurements (taken in flesh).—Type specimen, <j: total length, 228 ; 
tail vertebrz, 71; hind foot, 41. Mean of 29 specimens from type locality : 
total length, 228.6; tail vertebree, 68.4; hind foot, 40.4 


General Characters—Belongs to the subgenus Ammospermoph- 
ilus; similar to S. lewewrus in form and pattern of markings, but 
somewhat larger and widely different in color, the upper parts 
being yellowish-brown. 
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Color —Upper parts dull yellowish-brown or buffy clay-color, 


which color covers the outer surfaces of the legs and the prox- 


imal third of the upper side of the tail; a white stripe on each 
side reaching from behind shoulder to rump; under parts, feet, 
and eyelids soiled whitish, the feet more or less strongly suf- 
fused with buffy. Tail above: proximal third buffy clay-color 
like back; distal two-thirds mixed black and whitish with a 
whitish border; tail below: soiled or buffy whitish, bordered 
on distal two-thirds with a broad subterminal black band, and 
edged with whitish. There is also a very narrow black zone at 
the base of the tail hairs. The upper parts are rather coarsely 
lined with black hairs which are absent from the legs, giving the 
latter a slightly different tint, and in some specimens the ground 
color of the legs and sides just above the forelegs is different, 
being suffused with dull buffy ochraceous. The fall and winter 
pelage is darker and softer than the summer pelage. 

Cranial Characters. ilar to that of S. leucurus, but 
larger and broader; audital bulle conspicuously larger, more 
inflated and distinctly corrugated. The corrugations are due to 
the presence of two transverse constrictions, marking the posi- 
tion of vascular canals; they are faint or absent in lewcwrus, har- 
risi, and the other previously described forms. The rostrum 
and nasal bones are somewhat longer, and the upper incisors 
and first upper premolar are larger than in lewcwrus. 

Specimens Examined (all from San Joaquin Valley, ‘alifornia) 
Total number, 52, from the following localities: Tipton (type — 
locality), 82; Huron, 7; Adobe Station, 1; Alila, 2; Lerdo, 2; 
Poso, 3; Temploa Mountains, 2; Lake Buena Vista, 3. 

General Remarks—The difference between Ammospermophilus 
nelsoni and the previously known members of the group is much 
more decided than between any of the others. The animal is 
larger, paler, and very different in color, the upper parts being 
everywhere from nose to tail a uniform dull yellowish or buffy 
clay-color, rather coarsely lined with black hairs. The cranial 
peculiarities have been already described. The fall molt evi- 
dently takes place early and progresses from behind forward, as 
shown by the 13 specimens collected by Mr. Nelson in October. 
All of these have completed or nearly completed the change, 
the only old hairs remaining being on the head and belly. In 
some of the specimens from Poso the pale, buffy clay-color of 
the head, still in worn summer pelage, is in striking contrast 
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with the much darker tints of the neck and back which are com- 
pletely covered with the new coat. The two are separated by a 
sharp line of demarkation that crosses the occiput between the 
ears. 

Heretofore no species of the Ammospermophilus group has 
been recorded from the San Joaquin Valley, or in fact from any 
point west of the great divide. It is remarkable that.a diurnal 
mammal as conspicuous as the present species, and one inhab- 
iting a region traversed by a railroad over which numerous 
mammal collectors have passed again and again, should have 
remained undescribed to the present day. , 


Spermophilus perotensis sp. noy. 
PEROTE SPERMOPHILE. 


Type from Prrorr, Vera Cruz, Mexico. No. 54274 9 ad. United 
States National Museum (Department of Agriculture collection). Col- 
lected by E. W. Nelson June 8, 1893 (original number, 4976). 

Measurements (taken in flesh).—Type specimen: Total length, 253; tail 
vertebrie, 68; hind foot, 39. Average of 14 specimens from type locality : 
total length, 249; tail vertebrae, 69; hind foot, 38.5. 


General Characters.—This spermophile does not require com- 
parison with any known species. In size and external appear- 
ance it resembles S. elegans of Wyoming, but.its cranial characters 
show it to belong to another subgenus (Xerospermophilus). Ears 
a mere rim; tail rather short. 

Color —Upper parts grizzled yellowish brown, vermiculated 
posteriorly by irregularly interrupted lines of black (which in 
immature specimens, and probably also in new pelage in adults, 
form the posterior borders of indistinct buffy spots); eyelids 
white; under parts and feet buffy. Tail above, grizzled yel- 
lowish brown and black, the black predominating on the distal 
half; below, ochraceous buff, with a distinct subapical band of 
black encircling the distal half or two-thirds. 

Cranial Characters—In cranial characters Spermophilus pero- 
tensis clearly belongs to the subgenus Xerospermophilus, and to 
that part of the subgenus from which the ancestors of S. mexi- 

‘canus branched off. The adult skull is larger and heavier than 
that of any other known member of the spilosoma group, and re- 
sembles S. spilosoma major more closely than any other species, 
The parietals are much more highly arched above the supra- 
occipital, the highest point being between the postorbital pro- 
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cesses, behind which they are even more abruptly decurved than 
in S. mexicana ; the supraorbital foramina are completely inclosed 
in the superciliary shelf. Molars heavy, their crowns very broad 
antero-posteriorly ; first upper premolar relatively large. In 
many respects the skull of S. perotensis resembles that of S. mexi- 
caus. 

Geographic Distribution and Faunal Position —The range of this 
species, according to Mr. Nelson, is “ the extreme eastern border 
of the Mexican table-land at Perote, Vera Cruz, at an altitude 
of 7,800 or 7,900 feet.” Its faunal position is along the upper 
border of the Upper Sonoran zone. 

General Remarks.—Sixteen specimens of this new Spermophile 
are before me, all collected at Perote by Mr. Nelson. They vary 
but little, except in the degree of visibility of the obsolescent 
spots and the tint of the upper parts—differences resulting from 
the wearing off of the tips of the hairs. 


Spermophilus spilosoma annectens sp. noy. 
PADRE ISLAND SPERMOPHILE. 


Type from Papre Istanp, Texas. No. 32412 9 yg.-ad. United States 
National Museum, Department of Agriculture collection. Collected Au- 
gust 24, 1891, by William Lloyd (original number, 694). 

Measurements (taken in flesh).—Total length, 220; tail vertebree, 60 ; 
hind foot, 36. In 8 adults from the type locality the tail vertebra vary 
from 55 to 75 mm. and the hind foot from 35 to 38 mm. 


General Characters.—S. annectens is about the size of S. spilo- 
soma major, which it resembles in coloration and markings, 
though the pelage has a grayish cast suggesting S. obsoletus. Ear 
a mere rim, about 3 mm. high at highest point. 

Color—Upper parts dull grayish brown; back beset with ill- 
defined buffy spots, margined posteriorly with dusky in unworn 
pelage; under parts soiled white. Eyelids white. Tail concolor 
with back or a little more fulvous, its distal half or two-thirds 
bordered with a subapical black band beyond which the tips 
of the hairs are buffy-ochraceous. Immature specimens and 
young of the year are more brownish than the adults and show 
the spots much more distinctly, as usual in the spilosoma group. 

Cranial and Dental Characters—Compared with S. spilosoma 
major, the skull of S. annectens is longer, but is actually as well 


as relatively narrower across the zygomatic arches, particularly . 
anteriorly, where the anterior roots are pinched in as in Ictido- 


mys ; trontals broader interorbitally ; fronto-nasal region more 


New Ground Squirrels. 138 


convex ; supraorbital foramina usually completely inclosed ; 
postorbital processes more strongly decurved; audital bulle 
‘smaller; postzygomatic notch almost obsolete; rostrum broader 
across the base, with the lateral angle less marked. Under jaw 
larger and heavier, with posterior edge of inflected angular 
process broader, shorter, and less transverse. The cranium as 
a whole is narrewer and higher than in any known member of 
the subgenus NXerospermophilus. 

The dentition is unusually heavy for the subgenus, and the 
crown of the last upper molar is about as long antero-posteriorly 
as transversely. The first upper premolar is about one-third the 
size of the second. In all of these respects, except the character 
of the angular process of the mandible, the cranial peculiarities 
of S. annectens depart from the S. spilosoma type and resemble the 
S. mexicana type. 

General Remarks.—Fourteen specimens of this animal are in 
the Department collection, 13 from Padre Island, Texas, and 
1 from the mainland at the mouth of the Rio Grande. Padre 
Island is a long spit of sand in the Gulf of Mexico just north of 
the mouth of the Rio Grande. 


Spermophilus beecheyi fisheri subsp. nov. 
FISHER’S GROUND SQUIRREL. 


Type from Kern Vauiry, Carrrornra (25 miles above Kernville). No. 


29318 Aad. United States National Museum, Department of Agriculture 
collection. Collected July 6, 1891, by Dr. A. K. Fisher (original number, 
741). 

Measurements of Type Specimen (taken in flesh).—Totat length, 415; tail 


vertebra, 175; hind foot, 58. 


General Characters.—Similar to S. beecheyi, but everywhere 
much paler; sides of neck and shoulder-stripes clear silvery 
white, in striking contrast with the color of the body; sides of 
body thickly beset with indistinct whitish spots, narrowly bor- 
dered with dusky posteriorly. (In true beecheyi the spots are 
much less numerous, less distinct, and tend to run together so 
as to form irregular transverse bands.) Ear stripe not sharply 
defined and not so pure black as in beecheyi ; eyelids and lower 
part of face whitish ; under parts and feet buffy. 

General Remarks.—This large ground squirrel is by far the 
most striking and handsome of the subgenus Otospermophilus, 
and I take pleasure in naming it in honor of one of the natural- 
ists of the Death Valley Expedition, Dr. A. K. Fisher, who col- 
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lected the type specimen. Numerous specimens were obtained by 
the expedition in Kern Valley, Walker Pass, Owens Valley, and 
in the Coso, Argus, and Panamint Mountains, California. 


Spermophilus chrysodeirus brevicaudus subsp. nov. 
SAN BERNARDINO SPERMOPHILE. 


Type from San Bernarpino Peak, Catirorsta. No. 56661 9 ad. 
United States National Museum, Department of Agriculture collection, 
Collected October 9, 1893, by J. E. McLellan (original number, 274). 

Measurements of Type Specimen (taken in flesh).—Total length, —; tail 
vertebrae, —; hind foot, —. 

General Characters.—Similar to S. chrysodeirus, but with much 
shorter tail, somewhat shorter hind foot, and duller mantle over 
head and shoulders. The tail averages about 75 mm., while 
that of chrysodeirus averages 90 mm. or more. 

Color (of type specimen).—Back and rump grizzled gray tinged 
with brownish ; sides paler; a dull fulvous mantle over head 
and neck, hardly reaching shoulders; color of head shading to- 
ward brick-red; sides of neck behind ears buffy-ochraceous ; a 
broad whitish stripe, bordered on each side by a broad black 
stripe, extends from the shoulder to the rump on each side, and 
the white reaches beyond the black in both directions; hind 
foot dull whitish: tail above, proximal half grizzled; distal half 
black, edged with fulvous; tail below, chestnut, bordered with 
black and edged with fulvous. 

Number of specimens examined, 7; all from San Bernardino 
Mountains, California. 


Tamias panamintinus sp. noy. 
PANAMINT CHIPMUNK. 


Type from Panamin't’ Mountains, CaLtrornta (between Death Valley 
and Panamint Valley). Exact locality, Johnson Cafion. No. 23893 
ad. United States National Museum, Department of Agriculture collec- 
tion. Collected by E. W. Nelson April 3, 1891 (original number, 723). 

Measurements of Type Specimen (taken in flesh).—Total length, 208; tail 
vertebrie, 96; hind foot, 31. Ear from notch, 16 (measured in dry skin). 
Average measurements of 50 adult specimens from type locality : total 
length, 208; tail vertebrae, 90.4; hind foot, 31. 


General Characters.—About the size of T. quadrivittatus, but re- 
sembles 7. speciosus.much more closely in coloration, being a 
paler form with obsolescent facial stripes and less distinct dorsal 
stripes, which are shorter posteriorly, leaving the rump clear 
gray. Ears smaller than in speciosus; ear stripes nearly obso- 


Pa 


New Ground Squirrels. 135 


» 


lete. Tail rich orange-rufous both above and below and only 
narrowly margined with black. Hind foot shorter than in any 
other member of the speciosus group. 

Color.— Winter pelage: Top of head and rump ash gray; back 
of neck and inner pair of dorsal light stripes pale vinaceous drab, 
fading into gray posteriorly ; dorsal stripes short, not continuing 
over rump; outer pair of light stripes dull whitish ; all five dark 
dorsal stripes dull fulvous ; sides gray, washed with buffy ochra- 
ceous. Face stripes indistinct; those below the eye obsolete. 
Tail: upper surface rich orange rufous (from the broad sub-basal 
zone of this color), which is only heightened by the narrow sub- 
apical zone of black and the yellowish tips of the hairs; under 
surface deep orange rufous, with a narrow submarginal band of 
black, bordered with yellowish. 

Summer Pelage: Similar to winter pelage, except that the sides 
and dark dorsal stripes are suffused with ferruginous, and the 
median part of the central stripe is blackish posteriorly. 

Cranial Characters—Skulls of T. panamintinus resemble those 
of T. quadrivittatus from the type locality in Colorado so closely 
that the two are hardly distinguishable, though the skull of the 
Panamint animal is slightly smaller and more depressed in the 
fronto-nasal region, and has larger audital bulle. Contrasted 
with 7. speciosus, the brain case is flatter and the audital bulle 
conspicuously larger. 

General Remarks.—In winter pelage panamintinus differs from: 
speciosus, the only form with which it requires comparison, in 
having all of the stripes less distinct, particularly those of the 
face and ears; the dorsal stripes shorter, not ruining back over 
the rump, which is clear gray; the outer pair of white stripes 
narrower. shorter, and less pure white; the dark dorsal stripes 
pale fulvous instead of dark umber; the shoulders and back of 
the neck suffused with buffy-ochraceous instead of being gray, 
and the rufous of the distal half of the tail not obscured by 
black. 

In summer pelage it resembles speciosws much more closely, 
but may be distinguished by less vivid tints, paler facial stripes, 
narrower cuter dorsal white stripe, obsolescent ear stripes, pale 
gray rump, and by the small amount of black on the tail. In 
all pelages the black on the tail is very much restricted, permit- 
ting the rufous to show through on the upper surface for its 
entire length, thus imparting to it a peculiar ruddy glow not 
seen in any other species. 
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Geographic Distribution —Tamias panamintinus is an inhabitant 
of the desert ranges of the west side of the Great Basin in Cali- 
fornia and Nevada, where 110 specimens were obtained by the 
Death Valley Expedition. 


Tamias callipeplus sp. nov. 
MOUNT PISOS CHIPMUNK. 

Type from summit of Mount PrXos, Ventcra County, CaLirorniA. No. 
31299 Jyo.-ad. United States National Museum, Department of Agri- 
culture collection.’ Collected by E. W. Nelson October 20, 1891 (original 
number, 1344). 

Measurements of Type Specimen (taken in flesh).—Total length, 212; tail 
vertebrae, 92; hind foot, 33.5. Average measurements of four specimens 
from type locality: total length, 210; tail vertebrz, 91.7; hind foot, 34. 


General Characters—Agrees with speciosus, its nearest relative, 
in size, proportions, and pattern of markings, including the great 
breadth of the outer white dorsal stripe. It differs from speciosus 
in having the thighs and rump yellowish instead of gray, the 
back of the neck and inner pair of light dorsal stripes vinaceous- 
drab instead of gray; the post-auricular patches larger, purer 
white, and more sharply defined, and the black on the tail much 
less extensive. Hars large. 

Color.— Winter pelage: No gray anywhere; top of head, back 
of neck, and inner. pair of light dorsal stripes vinaceous drab; 
tinged with ochraceous on the shoulders, becoming fulvous on 
the flanks, and yellowish on the thighs and rump ; outer white 
stripes very broad (as in speciosus) and slightly obscured poste- 
riorly by dark-tipped hairs; median dorsal stripe dark umber- 
brown, bordered and obscured by rusty; inner pair of dark 
stripes ferruginous ; outer pair fulvous, not defined below, pass- 
ing into fulvous of flanks; post-auricular spots large, sharply 
defined, and pure white; ear stripes sharp, the posterior pure 
white, the anterior black, edged in front basally with rusty ; 
facial stripes intensely colored and sharply defined, the middle 
or orbital stripe black, becoming rusty at the base of the ear; 
feet faintly washed with fulvous; tail orange rufous, broadly 
tipped and narrowly bordered with black, and edged with yel- 
lowish ; the rufous obscured on upper surface by black subapical 
and yellowish apical zones on the hairs; belly and throat pure 
white, the dark basal color showing through in places. 

Cranial and Dental Characters—No cranial characters of im- 
portance have been discovered, though the brain case is slightly 
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more arched in the posterior frontal region than in speciosus. 
The molariform teeth are somewhat heavier, and the last upper 
molar has the heel more developed. 

General Remarks.—Tamias callipeplus differs from both speciosus 
and panamintinus in having the hinder parts of the body yel- 
lowish instead of gray, and in the purer white and larger size of 
the post-auricular spots. It agrees with panamintinus and differs 
from. speciosus in the vinaceous tinge of the back of the neck and 
inner pair of pale dorsal stripes, and in the color of the tail. It 
differs from panamintinus and agrees with speciosus in the bright- 
ness and sharpness of the facial stripes and ear stripes, the great 
breadth of the outer pair of dorsal white stripes, in the posterior 
extension of the dorsal stripes over the rump, and in the large 
size of the hind foot. 

Tamias callipeplus is treated as a full species instead of a sub- 
species on account of its isolated geographic position, intergrades 
being impossible because the mountains on both sides of Mount 
Pifios do not attain sufficient altitude to provide the cool tem- 
perature required by the species. 


Tamias alpinus gp. nov. 
ALPINE CHIPMUNK. 


Type from Bre Corronwoop Meanows, Hien Srerra, CaLirornia, just 
south of Mount Whitney (altitude, 3,050 meters or 10,000 feet). No. $9384 
@ yg.-ad. United States National Museum, Department of Agriculture 
collection. Collected by Basil Hicks Dutcher August 12, 1891 (original 
number, 191). 

Measurements of Type Specimen (taken in flesh).—Totallength, 189; tail 
vertebree, 82; hind foot, 29. Ear from notch, 13 (in dry skin). Average 
measurements of 15 specimens from type locality: total length, 185; tail 
vertebree, 79; hind foot, 29.3. 


General Characters—Size, small; resembles 7. minimus pictus 
in size, proportions, and general appearance, but is much paler 
in breeding pelage and much more ferruginous in midsummer 
pelage; may be distinguished from pictus in all pelages by the 
tail, which is much broader and more bushy, hoary above, and 
broadly tipped with black both above and below. 

Oolor—Fall pelage: General color of upper parts, hoary gray, 
suffused on the flanks with buffy-ochraceous; median dorsal 
stripe dusky, obscured by pale rusty ; lateral dorsal dark stripe 
pale ferruginous ; inner pair of white stripes hoary gray ; outer 
pair white and very broad (as in speciosus) ; post-auricular 
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patches whitish, not sharply defined; facial stripes pale ; ear 
stripes indistinct; legs and feet gray. Tail: upper surface 
hoary (rarely yellowish), becoming black toward the tip (the 
individual hairs buffy gray sub-basally, then black, and broadly 
tipped with pale buffy gray or yellowish); under surface, pale 
buffy fulvous, bordered and broadly tipped with black, broadly 
edged laterally with pale buffy. 

Summer Pelage: Dorsal dark stripes bright ferruginous ; facial 
stripes strengthened by dull rusty; flanks bright fulvous, the 
fulvous reaching forward over shoulders to sides of neck. 

Cranial Characters.—Skull similar in size and general appear- 
ance to that of 7. minimus pictus, but with longer nasals and 
nasal branches of premaxillaries. The length of the nasals 
equals or exceeds the combined length of the basioccipital and 
basisphenoid. In minimus the nasals fall considerably short of 
this measurement.* 

General Remarks—The Alpine chipmunk is one of the two 
smallest chipmunks known, the other being the Sage Plains 
species (7. minimus), which it resembles in general appearance, 
except in the full summer pelage. In all pelages it may be dis- 
tinguished from minimus by the tail, which is hoary above 
(rarely yellowish); is broader and more bushy, and has the 
black terminal part much longer. The outer pair of white dorsal 
stripes also are much broader, as in speciosus. In spring and 
early summer, before the post-breeding molt, the animal is very 
much paler than the palest specimens of minimus pictus. In 
midsumer pelage, on the other hand, the sides and dark stripes 
are deeper ferruginous than ever seen in the brightest summer 
specimens of minimus pictus or even minimus consobrinus, and in 
high-colored individuals even the inner pair of light stripes are 
sometimes obscured by rusty. 

Geographic Distribution —This beautiful little chipmunk is re- 
stricted, so far as known, to the alpine summits of the High 
Sierra, where it lives among rocks at timber-line, ranging a little 
above and a little below the upper limit of tree growth. Thus 
the haunts of the alpine chipmunk are the same as those of the 
pika (Lagomys), the alpine marmot (Arctomys flaviventer), and 
the mountain sheep (Ovis canadensis). No mammal ranges 


higher. Sixty specimens were obtained by the Death Valley 
Expedition. 


*This has been verified in 100 skulls, 50 of alpinus and 50 of minimus 
and subspecies. ; 
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DESCRIPTION OF A NEW SPECIES OF -ARVICOLA, OF 
Ep THE MYNOMES GROUP, FROM ALASKA. 


BY E. W. NELSON. 


Arvicola operarius sp. nov. 
THE TUNDRA MOUSE. 
Arvicola riparius borealis Nelson and True, Report upon Natural History 
Collections in Alaska, 1887, pp. 275, 276, Series A (not Richardson). 
Type No. 34232. United States National Museum. From St. Michaels, 
Norton Sound, Alaska. November, 1879. Collected by E. W. Nelson. 


Measurements Average measurements, in millimeters, of five 
dried skins, fall and winter specimens, from St. Michaels are 
as follows: Total length, 104.5; length of tail vertebree, 25.2; 
hind foot, 17.9; ear from front base, 9.8. 

Color.—The dorsal surface, including the top and sides of the 
head, is pale, dull fulvous or fawn color, thinly washed with 
darker from the overlying black tips of the long hairs. On the 
sides the fulvous of the back shades gradually into the paler 
lower surface and sometimes forms a faint wash over most of the 
under parts. The top of the tail is dark brown, in contrast with 
the color of the back, and its sides and lower surface are white. 


_ The under surface is plain, dull, grayish white, including upper 


lips, chin, and throat, and extending laterally to the insertion 
of the legs. In some cases the white area is separated from the 
white under surface of the tail by a narrow band of fulvous 
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which incloses the base of this member below. The feet and 


legs are dull whitish. The fur is long and very soft, except on 
the tail. The tail hairs are rather coarse and stiff and the termi- 
nal pencil is peculiarly bristly with a length of 6 mm. 

The ears are rounded and clothed on the inner side of conch 
by yellow hairs. They are wholly concealed by the fur. 

The under fur, with basal two-thirds of the 
long hairs, is of a uniform dark slaty color ; 
succeeding the dark base the majority of the 
long hairs of the back have a plain fulvous tip. 
The tips of the longest hairs, however, are 
black, succeeding a yellowish zone, thus pro- 
ducing a slight wash of darker over the back. 

A slight variation in color is apparent among 
the specimens, due to the varying intensity of 
the fulvous. The soles of feet are naked. 
The thumb nail is short, stout, and spatulate 
Molar teeth of dArvi- 2#0d does not extend beyond end of the thumb. 

eels RET ESE Eh Dentition—The accompanying figure shows 
the pattern of the crowns of the molar teeth. 

Skull measurements of five specimens of Arvicola operarius 
from St. Michaels, Alaska : 


a, upper; b, lower. 


U.S. National Museum numbers..) 22225 
| 


22212 | 22224 | 22214 | 2229¢ 


Basilar length of Hensel......... 21, 121. 1 91. 128 Va 


Greatest zygomatic width........ . 12.5 | 1205 | 12-6 | T2075 es 
Interorbital constriction.......... | 8.5 | 8.8. | 8.8. | S.25 ee 


The present species may be readily distinguished from any 
known American Arvicola by its smaller size and pale fulvous 
color, It is very abundant along the coast tundras of Bering 
Sea from Cape Vancouver north at least to Bering Straits, in- 
cluding Nelson, St. Michaels, and Stewart Islands. It makes 
numerous runways through the moss and under the grass in all 
the tundra districts where it lives, and as winter approaches 


gathers stores of small bulbous roots, sometimes placing a peck 


or more in a single cavity just below the surface on a mossy 
knoll or slope. 


A New Species of Arvicola. pa 


For a short period before the first snowfall in autumn the 
Eskimo women and children search for these stores with pointed 
sticks, which they thrust into the sides of mossy banks in suit- 
able places, the spot being found by the ease with which the. 
stick penetrates the few inches of mossy cover. In this way con- 
siderable quantities of this food are gathered, and during the 
following winter it is boiled and eaten asa delicacy. The boiled 
roots have a flavor like a boiled unripe sweet potato and are very 
palatable during the long winter fare of meat and fish. During 
seasons when the snow remains on the ground from fall until 
spring, comparatively few of these mice come about the houses 
until the snow begins to melt in spring, when they always become 
numerous there. 

A winter thaw occurs at intervals of several years, melting 
away nearly all of the snow. At such times the water perco- 
lates into all of their runways and storehouses, and the quickly 
succeeding cold freezes them solid for the remainder of the 
season. In this way the majority of these mice are at once be- 
reft of shelter and food, and are found wandering about on the 
surface of the tundras, where many are eaten by foxes and other 
animals, while others freeze to death, and scores swarm about 
the native villages and the fur-trader stations. 

Ordinarily in spring, as the snow melts away, many winter 
burrows are revealed just at the lower surface of the snow. 
Their burrowing can never extend very deep in many places 
where the permanently frozen soil les at a depth of from one to 
two feet. On a dry peat knoll fronting the sea near St. Michaels 
I once followed their holes to a depth of about two feet. 

The Eskimo boys trap them in toy traps modeled after those 
used by the men for larger game, and the children use their 
skins for blankets and clothing for dolls. 

These mice are omnivorous, and when two or more are con- 
fined together in a box the stronger usually kill and partly 
devour the weaker. 

Through the kindness of Dr. C. Hart Merriam Iam able to 
present herewith a plate showing the character of the dentition 
of this species. I wish also to acknowledge herein my indebted- 
ness to the courtesy of Mr. F. W. True, Curator of Mammals in 
the United States National Museum, who kindly placed the speci- 
mens of the Alaskan Arvicole at my disposal. 
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PRELIMINARY DESCRIPTIONS OF FOUR NEW 
MAMMALS FROM SOUTHERN MEXICO, 
COLLECTED BY E. W. NELSON. 


BY C. HART MERRIAM, M. D. 


Lepus orizabe sp. nov. 
MT, ORIZABA COTTONTAIL. 


Type from Mr. OrizaBa, Stare or Pursia, Mexico (altitude about 9,500 
feet).. No. 53318 2 ad. United States National Museum, Department of 
Agriculture collection. Collected April 24, 1893, by i. W. Nelson (origi- 


nal number, 4730). 
Measurements of Type Specimen (taken in flesh).—Total length, 395; tail 


vertebra, 51; hind foot, 90. 


General Characters.—Similar to L. arizonx in general appear- 
ance and length of ear, but very much darker and differing con- 
siderably in color; pectoral band broad and full, forming a dis- 
tinct ruff. 

Color—Head, back-saddle, and thigh streaks grizzled bufty 
clay-color and black, the admixture of black plentiful and uni- 
form; flanks and ramp mixed gray and black, the gray particu- 
larly clear on rump; upper side of tail grizzled drab-gray, with 
tips of hairs buffy; nape patch and fore and hind feet, dull 
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fulvous, palest on inner sides of hind feet; pectoral collar drab, 
with tips of long hairs buffy; chin, throat, middle of belly and 
under side of tail, pure white with under fur plumbeous except 
under tail, where the fur is white throughout; ears dull grayish 
brown, bordered apically with a brown band, which is not very 
well defined; anterior edge fringed with whitish. 

Cranial Characters—Skull similar to that of L. arizonx, but 
with audital bulle much smaller. 


Sciurus nelsoni sp. nov. 
NELSON’S SQUIRREL. 


Type from Hurratrac, Moreios, Mexico. No. 51157 9 ad. United 
States National Museum, Department of Agriculture collection. Collected 
January |, 1893, by E. W. Nelson (original number, 4144). 

Measurements of Type Specimen (taken in flesh).—Total length, 500; tail 
vertebree, 246; hind foot, 68. Average measurements of 4 specimens from 
type locality : Total length, 527; tail vertebrae, 262; hind foot, 70. 


General Characters.—Premolars ?; size large, about equaling 
S. cervicalis ; color of upper parts uniform. No trace of nuchal 
patch or rump patch. 

Color.—Type Specimen: Upper parts from nose to tail grizzled 
yellowish brown; under parts grizzled fulvous, purest on throat 
and breast, much mixed with black posteriorly; end of nose, 
ears, and feet black, the feet (both fore and hind) more or less 
grizzled (probably a seasonal character, as the feet are wholly 
black in most of the specimens); tail black; upper side with 
tips of hairs whitish ; under side bordered with whitish. Below 
the broad subterminal black zone there is a concealed zone of 
dull fulvous. 

Other Specimens.—Some specimens are much darker than 
others, and the difference seems to be seasonal. In some the 
head, feet, and legs are intense black. The feet are almost 
wholly black in nearly all the 14 specimens, and the under parts 
are usually blacker than in the type. The tail is usually black, 
washed above and on the sides with whitish, but in some speci- 
mens the under side is grizzled from admixture of black and dull 
buffy-gray. Two or three of the specimens show a whitish spot 
(usually rather indistinct) at the posterior base of the ear. 

Specimens examined, 14: 4 from Huitzilac, Morelos; 9 from 
Ajusco, Mexico, and 1 from Salazar, Mexico. 
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Thomomys orizabe sp. nov. 
MT. ORIZABA THOMOMYS. 


Type from Mr. Ortzapa, Stare or Pursna, Mexico (altitude, about 
9,500 feet). No. 53616 Q ad. United States National Museum, Depart- 
ment of Agriculture collection. Collected April 25, 1893, by E. W. Nelson 
(original number, 4744). ; 

Measwrements (taken in flesh).—Type specimen: Total length, 217; tail 
vertebrae, 68; hind foot, 30. Average measurements of 13 specimens 
from type locality: total length, 213; tail vertebre, 66; hind foot, 29. 


General Characters.—Size medium; sooty-plumbeous phase 
dominant; fulvous phase resembling 7. fulvus, but duller. Tail 
longer than in T. fulvus; well haired; fore and hind feet well 
haired. 

Color—Plumbeous phase (the type and 15 out of a total of 17 
specimens from type locality are in this phase): Everywhere 
uniform slate-black (faintly paler below) except distal part 
of fore and hind feet, distal third of tail, and inside of cheek 
pouches, which are white (sometimes also a few white hairs 
about mouth and under chin). The color of the body always 
passes down over the wrists and ankles and usually reaches half 
way to the toes—sometimes further. : 

Fulvous phase: Upper parts dark umber-brown, becoming 
dusky on nose and dull fulvous on sides; under parts buffy- 
fulvous, the plumbeous basal fur showing through in places; 
under side of face blackish; feet and distal third of tail white. 
(Only 2 specimens, one of which is very young, out of a total 
of 17, are in this pelage.) 

Cranial Characters —The skull of T. orizabe differs from that 
of T. peregrinus here described (the only species thus far recorded 
from southern Mexico) in the following particulars: Muzzle 
longer and much broader; frontals anteriorly much broader ; 
ascending branches of premaxille) much broader and blunter 
posteriorly. The breadth of muzzle across ascending branches 
of premaxill, and breadth of frontals anteriorly, is considerably 
greater than the interorbital breadth ; in peregrinus the contrary 
is true. 
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Thomomys peregrinus sp. noy. 
WANDERING THOMOMYS. 


Type from Savazar, Stare or Mexico. No. 50130 2 yg.-ad. United 
States National Museum, Department of Agriculture Collection. Collected 
October 23, 18!/2, by E. W. Nelson (original number, 3668). 

Measurements (taken in flesh.)—Type specimen: Total length, 207 ; tail 
vertebrae, 72; hind foot, 28.5. Average measurements of 10 specimens 
from type locality : Total length, 201; tail vertebrae, 57 ; hind foot, 28. 


General Oharacters.—Similar to T. fulvus, but much darker and 
duller, lacking the bright golden-fulvous tints of that species, 
and differing also in cranial characters. The incisors curve far 
forward. 

Color—Upper parts dark umber-brown, becoming sooty-black 
on head and along middle of back, and dull fulvous on sides ; 
end of nose, broad ring round mouth, and ear-patches blackish ; 
under parts buffy, the plumbeous basal fur showing through ; 
toes of fore feet, most of hind feet, and distal + or 3 of tail 
white. On the hind feet the dark color of upper parts reaches 
down over ankles; on fore feet it usually comes down to or near 
bases of toes. 

Cranial Characters—Compared with T. orizabe the muzzle is 
very narrow, the breadth across ascending branches of premax- 
illee being much less than the interorbital breadth. The frontals 
anteriorly are also considerably narrower than interorbitally, 
and the premaxillee are slender and pointed posteriorly. In 
young and middle-aged skulls the interparietal is straight pos- 
teriorly, broadly rounded anteriorly, and nearly twice as broad 
as long; in old skulls it is roughly subquadrate. 
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THE YELLOW BEAR OF LOUISIANA, URSUS 
LUTEOLUS GRIFFITH. 


BY C. HART MERRIAM, M. D. 


Ursus luteolus Griffith, Order Carnivora, 1821, 236-237, with colored plate. 

Ursus americanus Baird, Mammals of North America, 1857, 217 and 222 
(in part—not of Pallas). 

Ursus cinnamomeus Brown, Forest and Stream, December 16, 1893, 519 
(in part—not cinnamomum of Audubon and Bachman). 


In the year 1800 Shaw mentioned and in part described a 
yellow bear from the southern United States, but did not give it 
a specific name, referring it to the black bear as a variety, with 
a query. His account in full is as follows: “ Yellow bear. 
Among Mr. Catton’s figures of quadrupeds a representation is 
given of a yellow bear from the living animal then kept in the 
Tower. The following is the description accompanying the plate 
referred to: ‘The yellow bear from Carolina (as the American 
bears in general are) is rather smaller than the Kuropean bears ; it 
has also a more pleasant and agreeable countenance. is perfectly 
tame and sociable; the color a lively, bright orange, of a red- 
dish cast; the hair thick, long, and silky. Its other properties 
are the same as of the species in general.’” (General Zodlogy, 
yol. I, part II, Mammalia, 1800, p. 454.) 

In 1821 Edward Griffith, in his important and rather rare 
work on the Carnivora, named this bear Ursus luteolus, and gave 
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a colored plate of it. His description is as follows: “ Yellow 
bear. Ursus luteolus. The American yellow bear has been spoken 
of as a variety of the black bear of that continent. Independ- 
ently of the individual mentioned in Shaw’s Zodlogy, Major 
Smith has a drawing of one, taken in Louisiana,* and there is a 
fine specimen now in the Tower, which is aptly called, from its 
color, the cinnamon bear. This last is smaller; the forehead 
more convex; the nose more conical than in the black species ; 


the ears also stand farther back; the physiognomy may be said _ 


to be more fox-like, and the hair is not so long or thick. It is 
gentle in disposition, which, indeed, is expressed in the counte- 
nance of the animal very decidedly. We cannot, therefore, but 
conclude that the hereditary distinctive differences of color, 
organization, and moral character are quite sufficient to consti- 
tute this a separate species. 

“The yellow bear was formerly common in Virginia, and is 
still frequently met with in northwestern Louisiana, where it is 
called the white bear, and seems generally, though without 
doubt erroneously, to be considered an accidental variety, the 
offspring of the black bear. It subsists on honey, acorns, &c., 


~ as well as flesh.” (Descriptions of Vertebrated Animals, Order | 


Carnivora, London, 1821, 236-237, and col. pl.) 

Six years later, in the mammal part of his well-known edition 
of Cuvier’s Animal Kingdom, Griffith reluctantly treats the spe- 
cies as a variety of the American black bear, saying: “The 
Baron [Cuvier] also thinks that the yellow bear of Carolina is a 
variety of the same species. This is scientifically termed the 
Ursus luteolus. We shall not venture to assert, in contradiction 
to the authority of the Baron, that this bear forms a distinct 
species, but assuredly it is a very strongly marked variety. 
* x * They were formerly common in Virginia, and they 
are still abundant in northwestern Louisiana, where they are 


called white bears, and are said to feed chiefly on honey, on. 


acorns of a large size, wild berries, &c.” (Griffith's Cuvier, Mam- 
malia, II, 1827, 228-229.) Whether or not two distinct bears 
were confounded in the original description is of little conse- 


* Lest any one should suppose that the old Territory of Louisiana, 
stretching westward to the Rocky mountains, was meant, it may be stated 
that the present boundaries of Louisiana were fixed in 1812, nine years 


before the publication of Griffith’s original description and fifteen years 
before his second. 
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quence, the fact remaining that Griffith’s Ursus luteolus was based 
primarily upon the Louisiana animal—figured by Major Ham- 
ilton Smith; hence his name must hold for the species if it is 
found distinct from the common black bear of the eastern 
United States (Ursus americanus). 

When engaged upon a revision of the North American bears 


some time ago I was struck by certain cranial and dental pecu- 


liarities possessed by five skulls* from Prairie Mer Rouge, More- 
house parish, Louisiana, which led me to regard the species as 
very distinct from the two species now commonly recognized as 
inhabiting the United States, namely, Ursus americanus Pallas 
and U. horribilis Ord. Owing to the absence of skins of this 
animal, and the rather scanty material illustrative of several 
other points concerned in a proper elaboration of the group, 
publication of the review in question was deferred. The recent 
appearance of an article by Mr. Arthur Erwin Brown,f superin- 
tendent of the Zodlogical Garden at Philadelphia, in which this 
remarkable bear is in part described, though wrongly referred, 
makes it desirable to issue a preliminary description of the spe- 
cies, based on the meager material now in hand. The following 
description is based wholly on the skulls from Mer Rouge, Lou- 
isiana, of which No. 1155 may be regarded as the type. 

Cranial Characters—Skull long and flat; fronto-parietal re- 
gion depressed ; profile of top of skull (including crest) nearly a 
straight line; sagittal crest long and high, about half the length 
of upper side of skull in old age. Contrasted with old skulls of 
male black bears from the Adirondacks, in northern New York, 
the three old male skulls from Mer Rouge. Lovisiana, differ uni- 
formly in the following particulars: They are longer and flatter ; 
the occipito-sphenoid length { is greater; the distance from fora- 
men magnum to plane of front of last upper molar is greater ; the 
ratio of zygomatic breadth to basilar length is less; the ratio of 
postpalatal length § to occipito-sphenoid length is considerably 
greater. 


* These skulls have been in the United States National Museum many 
years and some of their peculiarities were mentioned by Baird in his 
great work on the Mammals of North America in 1857. 

+ Forest and Stream, New York, Dec. 16, 1893, 518- 519. 

t Occipito-sphenoid length—distance from anterior lip of foramen mag- 
num to suture between basisphenoid and presphenoid. 

2 Post-palatal length—distance from anterior lip of foramen magnum to 
post-palatal notch. 
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The largest of the three old male skulls from Mer Rouge, Louis- 
iana (No. 1155 United States National Museum), affords the 
following measurements: Basal length (basion to front of pre- 
maxilla), 292; basilar length of Hensel, 288; zygomatic breadth, 
187 ; occipito-sphenoid length, 89; postpalatal length, 134; dis- 
tance from inferior lip of foramen magnum to plane of front of 
last upper molar, 193 ; interorbital breadth, 68 ; distance betwean 
postorbital processes, 97; occipito-nasal length, 276; greatest 
length of skull, 326. 

Dental Chardcters—Molars larger than in any known species 
of the black bear group (subgenus Euarctos Gray); last upper 
molar in particular very large and notable for its great breadth 


as well as length, measuring 30 by 17 mm. in an old male from 


Prairie Mer Rouge (No. 1155), and doubtless larger in early life, 
as the tooth is much worn; the first upper molar in the same 
specimen measures 19.5 by 15.7 mm. The fourth lower pre- 
molar is trituberculate, having distinct cusps on the cingulum 
both anteriorly and posteriorly.* The latter is notched in the 
middle longitudinally, giving it a double crown. In addition 
to these cusps, one of the females with less worn teeth than the 
others has a small but distinct peg-like projection rising from 
the cingulum on the inner side near the middle, and closely 
pressed against the main cusp, from which it projects only 
slightly. But this tooth is subject to so much individual! varia- 
tion in bears from the same locality that it would be unsafe to 
place any reliance on the peculiarity here described unless it 
is found to hold good in a larger number of individuals than are 
now available for comparison. Traces of it exist, however, in 
the other female from Prairie Mer Rouge (No. 988), which is 
older and has the teeth more worn. 

Color—The name ‘yellow bear’ given to this species by 
Shaw and Griffith points to a marked peculiarity of coloration, 
and Mr. Arthur Erwin Brown, in his interesting article already 
referred to, describes one of his specimens as “ flaxen color, with 
traces of a darker shade on the nape.” The skull and teeth of 
this specimen are not described, but the inference is that they 
agree with the Ozark skull. Another bear, believed by Mr. 
Brown to be this species, is described as follows: “The color of 


* Black bears from the Adirondacks and various other places often 
have a distinctly trituberculate crown to the tooth in question (pm,), 
but they lack the other peculiarities mentioned. 
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the specimen now living [in the Philadelphia Zodlogical Garden] 
is in autumn a rich reddish brown, almost bay. As his coat 
becomes worn and faded he becomes pale yellowish brown, 
the color being generally uniform over the body.”* This 
bear was presented to the garden by the late General James 
S. Brisbin, then stationed at Omaha, Nebraska, from which cir- 
cumstance Mr. Brown infers that it came from the Rocky 
Mountain region—an inference that hardly seems safe, particu- 
larly if the animal really proves to be U. luteolus. On the other 
hand, it is by no means certain that duteolus is always yellow; 
and if I were to hazard a conjecture, in view of what little is 
known on the subject, it would be to the effect that the normal 
color is black. 

Geographic Distribution.—V ery little is known of the geographic 
distribution of this bear further than the fact that it inhabits 
Louisiana. It may be found to range over much of the low- 
lands of the Gulf and South Atlantic states, and to intergrade 
with the black bear of the mountains of Tennessee and the Caro- 
linas. A semi-fossil skull from the bed of an old stream near 
Fort Worth, Texas, examined by me, and the skull found by 
Professor Cope in a cave in the Ozark hills, in southern Missouri, 
recently described by Mr. Arthur E. Brown, may belong to an 
ancestor of this species rather than the species itself. 

The name cinnamomum of Audubon and Bachman tf cannot 
be applied to this species, because /uieolus has thirty-three years’ 
priority, and also because cinnamomwm was based on an animal 
from the northern Rocky mountains, which has small molars, 
like the common black bear of the northeastern United States, 


*Forest and Stream, December 16, 1893, 518. 
+ Ursus americanus var. cinnamomum Audubon and Bachman, Quadru- 


peds of North America, vol. iii, 1854, 125-127. 
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